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A Key to the Coprosmas of New Zealand — Part II





        

          A Key to the Coprosmas of New Zealand — Part II
        

        
by 
G. Marie Taylor


Department of Botany, Victoria University of Wellington

        

          

The Maori people of New Zealand discovered and used a yellow dyestuff from the bark of 
Coprosma australis and 
C. lucida to colour their flax cloth. A cut in either of these trees near ground level shows the inner bark to be vividly yellow or orange and would suggest possible tinctorial properties to a sharp observer. The colour is most intense in or near the root and best developed in older trees, but even in seedlings; the root system of these species is yellow coloured. This provides a simple distinction between the seedlings of pigmented and non-pigmented Coprosmas such as 
C. lucida whose yellow roots clearly contrast with the dull brown roots of 
C. robusta. These species are otherwise easily confused in their young stages.

          
After the discovery of synthetic dyes, natural dyestuffs declined in importance and were largely superseded. However, during the First World War synthetic khaki dyes were difficult to obtain, and Aston was led to investigate systematically the dyeing properties of Coprosmas, illustrating his published results by actual samples of dyed wool. Depending on the mordant and the process used to extract the dye liquor from the 
Coprosma bark, he found a variety of colours could be produced, including black, orange, yellow, maroon and



shades of brown. He also showed that differences in the colour of the bark are exhibited by many 
Coprosma species, and that the colour often changes characteristically on addition of sodium hydroxide solution.

          
The chemical investigation of 
Coprosma begun by Aston has been developed and extended by Professor Briggs and research workers at the University of Auckland. They have shown quite a number of the colouring matters of 
C. australis, C. lucida, C. areolata, C. acerosa and 
C. rubra to be anthraquinone derivatives, having the following structure:


[image: Diagram of an anthraquinone derivative]
The different derivatives have the basic three-ring structure with one or more of the numbered positions substituted. 
Coprosma lucida bark has no less than eight free anthraquinone derivatives including anthragallol, this being its first recorded occurrence in nature. By contrast, the stem bark of 
C. arborea, C. tenuifolia, C. pumila, C. repens, C. rhamnoides, and 
C. robusta is devoid of anthraquinones, and these species therefore possess no dyeing qualities. The bark of 
C. arborea and 
C. tenuifolia does include a small percentage of sucrose.

          
One of the famous dyestuffs of ancient times was madder, a red dye extracted from the crushed roots of 
Rubia tinctorum, which was known in ancient India and predynastic Egypt. It is interesting to note that the dye compounds of madder, alizarin, rubiadin and purpurin, are substituted anthraquinones. Thus the botanically related 
Rubia and 
Coprosma are also found to be chemically allied. There is hope that chemical studies of 
Coprosma species may provide supplementary information on their relationships, and certainly the chemical facts gained must be taken into account with the other evidence in any systematic arrangement, although they cannot take precedence over the traditional methods of taxonomy. The field most susceptible to chemical investigation is undoubtedly the elucidation of hybrids.

          
Taxonomists who have studied 
Coprosma have been unanimous in complaining of the difficulties both of defining the limits of its variable species, and of classifying individual plants. In fact anyone who has tried to identify Coprosmas will be heartened to know that



Cheeseman summed up the genus as the most puzzling in the New Zealand flora apart from 
Hebe. In areas being recolonised after disturbance, such as road cuttings, slips, burn scars, flood plains and even fire breaks, or the floor of ageing 
Pinus plantations where the canopy is opening to admit light, it is noticeable that 
Coprosma populations can be very variable, whereas in more stable habitats they tend to be more uniform. Some of the variability was accounted for when in 1919 Cockayne crystallised his growing suspicion that hybridism is rife in the New Zealand flora, by making a definite suggestion that 
Coprosma cunninghamii is a hybrid between 
C. robusta and 
C. propinqua. Ten years elapsed before Allan had crossed the presumed parents artificially and raised two generations of progeny, but his plants proved beyond doubt that Cockayne had been right. Cockayne and Allan published a list of hybrids in 1934. including 23 inter-specific crosses for 
Coprosma, of which they regarded only two as debatable. The diploid chromosome number for all New Zealand species that have been counted is 44, and the chromosomes themselves are small and difficult to study. However, in a list of chromosome numbers of Macquarie Island plants. 
Coprosma pumila is reported to have 2n = about 154. It seems that eytology does not furnish an easy method for studying hybridism if many species have the same chromosome number, but it may be useful in some cases. The direct approach by conducing breeding experiments takes up a great amount of time and requires a massive enthusiasm for gardening, but would probably be very rewarding.

          
An interesting recent biochemical approach to the problem has been the study by A. O. Taylor of variations in 
C. robusta, C. propinqua var. propinqua and 
C. propinqua var. latiuscula using in particular the polyphenolic compounds (e.g. tannins, flavones and catechins). This group of substances as a whole is widespread in the higher plants and is primarily responsible for properties like the distinctive taste and smell of tea and coffee. A pattern of polyphenols occurring in the young shoots was worked out for the three taxa, and as the situation in 
C. propinqua var. latiuscula was found to be intermediate between the other two, it was concluded that this variety probably originated as their hybrid. This may prove to be a relatively quick and reliable method which could be extended to determine the parentage, or detect other hybrids in the genus. In connection with polyphenols it is interesting to recall that 
J. C. Crawford once served ‘coffee’ made from roasted, ground 
Coprosma seeds at a meeting of the Wellington Philosophical Society. Laing and Blackwell mention the incident but dismiss it lightly. remarking that it was not repeated. Nevertheless the polyphenolic content in 
Coprosma is rich enough to justify optimism, and the leaves might be tried for brewing an aromatic ‘tea’ with a reasonable chance of success.

          


          
In his comprehensive monograph of 
Coprosma, Oliver put forward a theory of relationships and evolution within the genus which depends on the assumption that smaller and simpler species are primitive, and gave rise by a progressive growth and multiplication of parts to the large-leaved tree species. It is equally possible to read the 
Coprosma series in reverse order, and regard the smaller simpler species as derived by reduction from the larger. Carrying this hypothesis a step further, 
Nertera could be regarded as an herbaceous genus derived from 
Coprosma and filling niches at the geographical and ecological limits of 
Coprosma distribution. Evidence for this second theory is not altogether lacking. We know that New Zealand had a mild, equable climate before the Ice Age. and divaricating, semi-prostrate and mat forms in 
Coprosma indicate an adaptation to rigorous conditions which would have been unnecessary until the glacial period, and could have been evoked in response to it. With the return of more favourable conditions the surviving diversified 
Coprosma flora may have been reinforced by the arrival of some forest forms from the north, and a burst of speciation occurred which is still in progress as indicated by the variation and hybridism in the genus. The high polyploid chromosome number reported for 
C. pumila from Macquarie Island also seems to argue against its being an ancestral form.

          
The present key deals with the small-leaved species of 
Coprosma, or those with leaves generally less than an inch long. As in the previous key the emphasis is on vegetative characters, leaf shape and stipules being the most important. In species with leaves in fascicles, stipules can be hard to find, it being necessary to observe them on a ‘leader’ shoot with undeveloped axillary buds. As in many cases it is necessary, and in all it is desirable to have supplementary information for checking identifications, there is also a descriptive list of species which can be amplified by consulting a standard flora. Nomenclature follows Allan's Flora of New Zealand, with a minor deviation in the case of 
C. rhamnoides. This is a highly polymorphic species, as its leaves vary from linear through oval to rounded, and all kinds may sometimes be found on one branch. Allan followed Oliver in distinguishing two species from the assemblage of different forms, 
C. rhamnoides with thicker, more leathery leaves, which is roughly the North Island form, and 
C. polymorpha with thin leaves, most abundant in the South Island. In this key both are included as 
C. rhamnoides. Similarly, 
C. intertexta has been included in 
C. brunnea. Some of the other possibly difficult species are 
C. parviflora, C. pseudocuneata, C. cheesemanii and 
C. rigida, where each name covers more than one taxonomic entity, some or all of which may perhaps be worthy of higher rank.

          
Finally, a reminder that 
Coprosma is a notoriously variable genus and Cheeseman's warning advice should always be kept in mind when dealing with it:



'In attempting to determine the species of 
Coprosma, really good and well-selected specimens showing both foliage and flowers are indispensable. Both sexes should be collected; and, as important characters are often afforded by the fruit, it should be obtained also, if possible from the same plant from which the female flowers were taken, notes being preserved of the shape, size, colour and other characters lost in drying. Note should also be kept of the habit and mode of growth, some of the closely allied species being easily distinguished by that alone. As the characters on which the species are founded are to a great extent comparative, the student must not expect to make much progress until he has collected a considerable number of the species and carefully compared one with another. It is thus no easy matter to identify the species, even when they are examined in a fresh state, while in the case of dried specimens, it requires the utmost care to arrive at any satisfactory conclusions.

          
There will probably always be some specimens which it is impossible to name. But after all, to name is not necessarily to understand, and it is more honest as well as scientifically useful to admit bafflement than to make a perfectly labelled herbarium collection giving the false impression that no doubts remain. In 
Coprosma there are still many uncertainties awaiting further study. Here is a rich field for both amateur and professional, the very difficulty of which presents a challenge and hope of reward that better defined taxonomic groups do not.

        

        

          

            
Section B Small-Leaved Coprosmas
          

          

            

              

                
	1
                
	Plant has a strong unpleasant smell when broken.
                
	— 2
              

              

                
	
                
	Plant without an unpleasant smell.
                
	— 3
              

              

                
	2
                
	Plant low and scrambling, leaf notched at the tip, pubescence of young stems occurs in a longitudinal groove below the stipule (Figs. 10, 29).
                
	
                  
crenulata
                
              

              

                
	
                
	Plant an erect shrub or small tree, leaf tip variously pointed, rounded or notched, with the midrib projecting into a small point, longitudinal groove below the stipule usually hairless or with a few sparse hairs (Fig. 2).
                
	
                  
foetidissima
                
              

              

                
	3
                
	Plant completely prostrate and mat forming.
                
	— 4
              

              

                
	
                
	Plant shrubby, or if scrambling not mat forming.
                
	— 5
              

              

                
	4
                
	Leaf narrow-oval and pointed, with scattered white hairs at least when young, stipule margin slightly convex with a few tiny denticles amongst the fringe of short hairs, branchlets pubescent (Fig. 57).
                
	
                  
petriei
                
              

              

                
	
                
	Leaf typically diamond-shaped, hairless, stipules bluntly triangular with a well-developed median denticle and short marginal hairs, branchlets hairless (Fig. 56)
                
	
                  
pumila
                
              

              

                
	5
                
	Leaf rounded and thick with a whitish bloom on the lower surface (Figs. 6, 31).
                
	
                  
crassifolia
                
              

              

                
	
                
	Leaf without whitish bloom.
                
	— 6


              

              
              

                
	6
                
	At least some leaves regularly truncate or notched at the tip.
                
	7
              

              

                
	
                
	Leaves never notched or truncate.
                
	— 13
              

              

                
	7
                
	Leaf with colourless border and minute crenulations on the margin especially towards the tip.
                
	— 2
              

              

                
	
                
	Leaf without colourless crenulate border.
                
	— 8
              

              

                
	8
                
	Stipules with a dense fringe of white tangled hairs aggregated into a central tuft obscuring the denticle (Figs. 9, 30).
                
	
                  
astonii
                
              

              

                
	
                
	Stipules hairless, or with a fringe of short hairs not obscuring the median denticle.
                
	— 9
              

              

                
	9
                
	Stipule bluntly triangular with a small median denticle (Figs. 1, 32).
                
	
                  
rigida
                
              

              

                
	
                
	Stipule with a central ridge crowned by a prominent median denticle.
                
	— 10
              

              

                
	10
                
	Leaf with an approximately parallel-winged petiole, as long as or longer than the blade, domatia like tiny pinholes.
                
	11
              

              

                
	
                
	Leaf without a long parallel-winged petiole, domatia large, with a conspicuous raised area above and a round or oval slot entrance below.
                
	— 12
              

              

                
	11
                
	Pubescence of young stems (if present) is evenly distributed and pigmentation uniformly dark, bark of older stems brownish, lower surface of leaf has a clear pattern of small veins between the main secondaries extending close to the midrib (Figs. 5, 38).
                
	
                  
juv. arborea
                
              

              

                
	
                
	Pubescence of young stems occurs in a longitudinal tract below the stipule and the greenish colour of young leaf bases and stipules contrasts with darker pigmentation above and below, bark of older stems whitish, lower surface of leaf has an obscure pattern of small veins between the main secondaries fading out altogether towards the midrib (Figs. 8, 35).
                
	
                  
spathulata
                
              

              

                
	12
                
	Leaf long and narrow (Figs. 4, 36).
                
	
                  
banksii
                
              

              

                
	
                
	Leaf broad and round (Figs. 3, 34).
                
	
                  
colensoi
                
              

              

                
	13
                
	Leaf bearing hairs on one or both surfaces (use lens).
                
	— 14
              

              

                
	
                
	Leaf not bearing hairs.
                
	— 18
              

              

                
	14
                
	Leaf bearing hairs above and below as well as in a prominent marginal fringe.
                
	— 15
              

              

                
	
                
	Leaf bearing hairs on one leaf surface only, marginal hairs inconspicuous or absent.
                
	— 16
              

              

                
	15
                
	Leaf rounded and narrowed abruptly into a long petiole, domatia have a conspicuous tuft of close fur, and leaves, petioles, stipules and young branchlets bristle with long brownish hairs, stipules tubular and sheathing (Figs. 20, 47).
                
	
                  
rotundifolia
                
              

            

            


            

[image: PLATE I 1a-d, C. rigida; 2a-c, C. foetidissima; 3a-b, C. colensoi; 4a-c, C. banksii; 5a-c, C. arborea juvenile; 6a-c, C. crassifolia; 7a-c, C. wallii; 8a-c, C. spathulata; 9a-c, C. astonii; 10a-b, C. crenulata; 11a-c, C. propinqua var. propinqua; 12a-c, C. propinqua var. latiuscula; 13a-c, × C. cunninghamii. (Figures one and a third times natural size.)]

                
PLATE I


1a-d, C. 
rigida; 2a-c, C. 
foetidissima; 3a-b, 
C. colensoi; 4a-c, 
C. banksii; 5a-c, 
C. arborea juvenile; 6a-c, 
C. crassifolia; 7a-c, 
C. wallii; 8a-c, 
C. spathulata; 9a-c, 
C. astonii; 10a-b, 
C. crenulata; 11a-c, 
C. propinqua var. 
propinqua; 12a-c, C. 
propinqua var. 
latiuscula; 13a-c, × C. 
cunninghamii. (Figures one and a third times natural size.)
              


            


            

              

                
	
                
	Leaf variably rounded or oval but without a distinct petiole, hairs on the leaf surface generally sparse and not usually as conspicuous as the marginal ones which form a regular eyelash fringe, young branchlets pubescent, stipules triangular, not sheathing (Figs. 21, 46).
                
	
                  
ciliata
                
              

              

                
	16
                
	Hairs long, silky and white, borne on the lower surface of the leaf and on stipules and branchlets, leaf has a ‘marbled’ appearance and very clear arching secondary veins when held up to the light (Figs. 16, 42).
                
	
                  
areolata
                
              

              

                
	
                
	Hairs short and bristly, not obvious to the naked eye (use lens) but imparting a rough or ‘blotting paper’ feel to the leaf.
                
	— 17
              

              

                
	17
                
	Hairs present on the lower surface of the leaf, very clear arching secondary veins as well as a fainter network visible below, stipules triangular with a small median denticle, leaf sometimes has a ‘marbled’ appearance and a yellowish blotch near the base, leaf usually symmetrical (Figs. 15, 45).
                
	
                  
tenuicaulis
                
              

              

                
	
                
	Hairs present on the upper surface of the leaf, a few on the margin towards the apex make the edge appear irregular, secondary veins neither strongly arched nor more obvious than the vein network below, stipules triangular with a long median denticle, leaf often markedly asymmetrical (Figs. 18, 41).
                
	
                  
rubra
                
              

              

                
	18
                
	Stipules joined above each pair of leaves to form a tube sheathing the stem.
                
	— 19
              

              

                
	
                
	Stipules not so joined.
                
	— 24
              

              

                
	19
                
	Stipules of sheath type, sometimes bearing hairs but they never obscure the prominent median denticle, branchlets slim, leaf usually flat.
                
	— 20
              

              

                
	
                
	Stipules of mixed type, with both sheath and cup, denticles obscured by a fringe of dense hairs, branchlets stocky, leaf often folded slightly about a depressed midrib.
                
	— 23
              

              

                
	20
                
	Leaf uniformly narrow, blade tapering evenly into petiole.
                
	21
              

              

                
	
                
	Leaf broader at the blade and more or less abruptly narrowed into a parallel-margined petiole.
                
	— 22
              

              

                
	21
                
	Branchlets and stipules very dark, stipule tube about 5 mm. long and crowned by a denticle and tuft of whitish hairs, stipules very persistent, not becoming papery with age, midrib straight (Figs. 28, 58).
                
	
                  
linariifolia
                
              

              

                
	
                
	Branchlets and stipules light greyish or brownish, stipule tube about 2.5 mm. long or less and conspicuous only at branchlet tips, stipules deciduous, becoming thin and papery with age, midrib often changes direction at a domatium (Figs. 11, 50).
                
	
                  
propinqua var. propinqua
                
              

            

            


            

[image: PLATE 2 14a-e, C. rhamnoides; 14f-k, C. rhamnoides (= polymorpha); 15a-c, C. tenuicaulis; 16a-d, C. areolata; 17, C. virescens; 18a-b, C. rubra; 19a-f, C. parviflora; 20a-b, C. rotundifolia; 21a-d, C. ciliata; 22a-c, C. microcarpa; 23a-c, C. cheesemanii; 24a-c, × C. kirkii; 25a-d, C. acerosa; 26a-c, C. antipoda; 27a-c, C. rugosa; 28a-b, C. linariifolia. (Figures one and a third times natural size.)]

                
PLATE 2


14a-e, 
C. rhamnoides; 14f-k, 
C. rhamnoides (= 
polymorpha); 15a-c, 
C. tenuicaulis; 16a-d, 
C. areolata; 17, 
C. virescens; 18a-b, 
C. rubra; 19a-f, 
C. parviflora; 20a-b, 
C. rotundifolia; 21a-d, 
C. ciliata; 22a-c, 
C. microcarpa; 23a-c, 
C. cheesemanii; 24a-c, × 
C. kirkii; 25a-d, 
C. acerosa; 26a-c, 
C. antipoda; 27a-c, 
C. rugosa; 28a-b, 
C. linariifolia. (Figures one and a third times natural size.)
              


            


            

              

                
	22
                
	Shrub densely divaricating or sometimes emi-scrambling, leaf trowel-shaped or oval, midrib and a few main secondaries the only veins visible on the lower surface, leaf usually less than 1 cm. long (Figs. 12, 51).
                
	
                  
propinqua var. latiuscula
                
              

              

                
	
                
	Shrub normally branched and erect, leaf broad or narrow oval with an apical point, a network of veins visible between the main secondaries on the lower surface, leaf usually more than 2 cm. long (Fig. 13).
                
	× 
cunninghamii
              

              

                
	23
                
	Plant low and scrambling, leaf oval, narrowed at the base into a short or longer petiole and bearing a conspicuous tuft of close white fur at the tip when young (Fig. 37).
                
	
                  
depressa
                
              

              

                
	
                
	Plant an erect shrub, leaf oval or slim and pointed, narrowed at the base into a short petiole, leaf tip hairless (Fig. 39).
                
	
                  
pseudocuneata
                
              

              

                
	24
                
	Leaf narrow, with midrib the only conspicuous vein.
                
	— 25
              

              

                
	
                
	Leaf broader, with secondary veins or a network visible on the lower surface at least.
                
	— 33
              

              

                
	25
                
	Stipules with a slightly convex margin, cup type.
                
	— 26
              

              

                
	
                
	Stipules triangular, not strongly cupped.
                
	— 30
              

              

                
	26
                
	Plant an erect shrub.
                
	— 27
              

              

                
	
                
	Plant low and scrambling or semi-prostrate with branches ascending towards the tips.
                
	— 28
              

              

                
	27
                
	Branchlets greyish, slender, neither strongly divaricating nor swollen at junctions, leaf thin, widest near the tip where the 1 or 2 domatia occur (Figs. 26, 52).
                
	
                  
antipoda
                
              

              

                
	
                
	Branchlets reddish, stout, and strongly divaricating at right angles, swollen at junctions, leaf thick, domatia extremely rare (Figs. 27, 55).
                
	
                  
rugosa
                
              

              

                
	28
                
	Plant semi-prostrate with branches ascending towards the tips, leaf more than 3 mm. broad with a few obscure secondary veins almost parallel to the margin (Fig. 24).
                
	× 
kirkii
              

              

                
	
                
	Plant strongly divaricating, scrambling and intertangled, leaf usually less than 1.5 mm. broad with midrib the only visible vein.
                
	— 29
              

              

                
	29
                
	Branchlets yellowish and smooth with a small amount of pubescence in a longitudinal strip below young stipules (Fig. 25).
                
	
                  
acerosa
                
              

              

                
	
                
	Branchlets brown or grey, transversely ridged when older, conspicuous pubescence completely encircling the stem below young stipules (not illustrated).
                
	
                  
brunnea
                
              

              

                
	30
                
	Midrib distinct only near the leaf base, leaf margin with a thickened border, apex of mature leaves usually blunt and surmounted by a small colourless pointed projection (Fig. 33).
                
	
                  
obconica
                
              

            

            


            

[image: PLATE 3 29, C. crenulata; 30, C. astonii; 31, C. crassifolia; 32, C. rigida; 33, C. obconica; 34, C. colensoi; 35, C. spathulata; 36, C. banksii; 37, C. depressa; 38, C. arborea juvenile; 39, C. pseudocuneata. (Figrues twice natural size.)]

                
PLATE 3


29, 
C. crenulata; 30, 
C. astonii; 31, 
C. crassifolia; 32, 
C. rigida; 33, 
C. obconica; 34, 
C. colensoi; 35, 
C. spathulata; 36, 
C. banksii; 37, 
C. depressa; 38, 
C. arborea juvenile; 39, 
C. pseudocuneata. (Figrues twice natural size.)
              


            


            

              

                
	
                
	Midrib visible the length of the leaf, leaf margin without a thickened border, or border restricted to near the apex, leaf apex not as above.
                
	— 31
              

              

                
	31
                
	Leaf wider towards the tip, apex not usually pointed (Figs. 19, 48, 49).
                
	
                  
parviflora
                
              

              

                
	
                
	Leaf with parallel sides or wider towards the base, apex pointed.
                
	— 32
              

              

                
	32
                
	An erect shrub with a main stem, branchlets forming flat sprays, leaves thin and flat often curved in the plane of the leaf, usually with a matt upper surface, margin not thickened, stipules dark with a small central tuft of white hairs (Figs. 22, 53).
                
	
                  
microcarpa
                
              

              

                
	
                
	A semi-scrambling or erect shrub without a main stem, branchlets not forming flat sprays, leaves thick, leathery and shining, usually folded about the midrib and curled, sometimes yellowish or bronze, margin with a reddish thickened border towards the tip, stipules and branchlets pale, slightly pubescent (Figs. 23, 54).
                
	
                  
cheesemanii
                
              

              

                
	33
                
	Leaf shape variable, including rounded, oval or diamond shaped, and narrow to almost linear (Figs. 14, 40, 43, 44).
                
	
                  
rhamnoides
                
              

              

                
	
                
	Leaf shape uniform.
                
	— 34
              

              

                
	34
                
	Leaf narrow with more or less parallel margins and one or two pairs of secondary veins running nearly parallel to the midrib.
                
	— 35
              

              

                
	
                
	Leaf not uniformly narrow, secondary veins arched at an angle to the midrib.
                
	— 36
              

              

                
	35
                
	Stipules strongly cupped, with small marginal denticles scattered amongst hairs, domatia of the leaf rare and inconspicuous (see 28), (Fig. 24).
                
	× 
kirkii
              

              

                
	
                
	Stipules sheathing, with a single median denticle usually placed slightly forward of the stipule margin at the tip of the median ridge, domatia of the leaf usually conspicuous, sometimes displacing the midrib slightly (see 20), (Figs. 11, 12, 50, 51).
                
	
                  
propinqua
                
              

              

                
	36
                
	Leaf rounded, thick and blunt at the apex (Fig. 7).
                
	
                  
wallii
                
              

              

                
	
                
	Leaf not rounded and thick.
                
	— 37
              

              

                
	37
                
	Leaf widest towards the apex and steadily narrowed towards the base, no distinct petiole.
                
	— 38
              

              

                
	
                
	Leaf with a broad blade distinctly marked off from the petiole by an abrupt narrowing.
                
	— 39
              

              

                
	38
                
	Older branchlets greyish, young branchlets distinctly pubescent, stipules with marginal hairs aggregated into a median tuft, leaf apex smooth, sometimes obscurely pointed (Figs. 19, 48, 49).
                
	
                  
parviflora
                
              

            

            


            

[image: PLATE 4 40, C. rhamnoides; 41, C. rubra; 42, C. areolata; 43-44, C. rhamnoides (= polymorpha); 45, C. tenuicaulis; 46, C. ciliata; 47, C. rotundifolia, 48, C. parviflora (a) exposed shoot (b) sheltered reversion shoot from same plant, Desert Road; 49, C. parviflora, Kaitaia. (Figures twice natural size.)]

                
PLATE 4


40, 
C. rhamnoides; 41, 
C. rubra; 42, 
C. areolata; 43-44, 
C. rhamnoides (= 
polymorpha); 45, 
C. tenuicaulis; 46, 
C. ciliata; 47, 
C. rotundifolia, 48, 
C. parviflora (a) exposed shoot (b) sheltered reversion shoot from same plant, Desert Road; 49, 
C. parviflora, Kaitaia. (Figures twice natural size.)
              


            


            

              

                
	
                
	Older branchlets usually reddish brown, polished, sometimes transversely ridged, young branchlets and stipules hairless or with an evanescent fine velvety pubescence, leaf apex pubescent when young, always blunt (Figs. 1, 32).
                
	
                  
rigida
                
              

              

                
	39
                
	Petiole usually as long or longer than the leaf blade, blade may be broader than long, leaf apex with a small pubescent projection.
                
	— 11
              

              

                
	
                
	Petiole not usually as long as the leaf blade, leaf apex without a pubescent projection.
                
	— 40
              

              

                
	40
                
	Leaf blade with only the midrib and a few main secondary veins translucent when held up to the light, takes a long time to shrivel after picking, petiole often has dark margins, stipule slightly sheathing.
                
	— 22
              

              

                
	
                
	Leaf blade thin and translucent with a fine network of veins visible when held up to the light, curls up and shrivels relatively soon after picking, petiole not dark margined, stipule not sheathing.
                
	— 41
              

              

                
	41
                
	Stipules cup type with a dense hair fringe when young, leaf not more than 8 mm. long, diamond shaped with some deciduous hairs at the apex, branchlets often yellowish (Figs. 17, 59).
                
	
                  
virescens
                
              

              

                
	
                
	Stipules not cupped, almost hairless or with a central hair tuft, leaf usually more than 10 mm. long, apex hairless, branchlets greyish or reddish brown.
                
	— 42
              

              

                
	42
                
	Leaf smooth to the touch, hairless (see 33), (Figs. 14, 40, 43, 44).
                
	
                  
rhamnoides
                
              

              

                
	
                
	Leaf feels rough or like blotting paper, one surface bearing minute hairs.
                
	— 17
              

            

          

        

        

          
Supplementary Information on the Species

          

            
C. acerosa
          

          
A coastal shrub, often found growing on sand dunes. Branchlets zigzag and trailing with secondaries arching backwards at more than 90°. Fruit oval, translucent, with variable intensity of pale blue surface pigmentation sometimes arranged in longitudinal stripes.

          

            
C. antipoda
          

          
A southern shrub, upland and montane, in beech forest and scrub. Leaves may bear clusters of short hairs when young (as in 
C. rugosa and 
C. brunnea). Fruit oval, translucent, white.

          

            
C. arborea
          

          
A northern tree. Leaves are tipped by a group of short furry hairs, often carried on a small apical projection. Fruit in dense globular clusters, rounded or slightly elongate, translucent white, sometimes with dark surface colour. Juvenile plants have smaller leaves, often reddish blotched or bordered.

          


          

            

[image: PLATE 5 50, C. propinqua var. propinqua; 51, C. propinqua var. latiuscula (a-c) exposed shoots (d) sheltered reversion shoot; 52, C. antipoda; 53, C. microcarpa; 54, C. cheesemanii (a) Desert Road (b) Kaimanawa Range; 55, C. rugosa; 56, C. pumila; 57, C. petriei; 58, C. linariifolia; 59, C. virescens. (Figures twice natural size.)]

                
PLATE 5


50, 
C. propinqua var. 
propinqua; 51, 
C. propinqua var. 
latiuscula (a-c) exposed shoots (d) sheltered reversion shoot; 52, 
C. antipoda; 53, 
C. microcarpa; 54, 
C. cheesemanii (a) Desert Road (b) Kaimanawa Range; 55, 
C. rugosa; 56, 
C. pumila; 57, 
C. petriei; 58, 
C. linariifolia; 59, 
C. virescens. (Figures twice natural size.)
              


          

          


          

            
C. areolata
          

          
Lowland shrub or small tree, usually in forest. Leaves remain greenish on pressing. Branchlets fastigiate rather than divaricating. Leaf veins may be coloured pink. Fruit globular, dark violet-blue to black.

          

            
C. astonii
          

          
A southern shrub, montane, in forest or scrub. Leaves taper steadily from apex to base, are often curved and are tipped by a group of short furry hairs. Stipules are white and papery in decay. Fruit globular, scarlet-red.

          

            
C. australis
          

          
A tree with the largest leaves for 
Coprosma in New Zealand. Leaves stay fairly green on pressing. Fruit in loose clusters, oblong, orange-red, borne 1-3 per peduncle, the peduncle being swollen just below the fruit.

          

            
C. banksii
          

          
An undershrub in upland and montane forest. Young stems have a darker transverse pigment band immediately above and below the stipule cup, and a longitudinal pubescent strip below the central denticle. Bark whitish. Leaves stay green on pressing and are tipped by a small group of short furry hairs. Fruit oblong, dark red, borne on a curved peduncle. Hybridises with 
C. colensoi and 
C. foetidissima.

          

            
C. brunnea
          

          
A tangled semi-prostrate shrub with rooting branches. Lowland or more usually upland or montane, usually in shingly situations. Young leaves bear clusters of short hairs. Habit and fruit similar to 
C. acerosa but blue surface colour of fruit usually more intense, sometimes arrange in longitudinal stripes. See also 
C. rugosa.

          

            
C. cheesemanii
          

          
Low or scrambling montane or subalpine shrub found usually in scrub or snowgrass. Fruit globular, orange or scarlet.

          

            

              

                
	Forms
                
	(1)
                
	An arching and scrambling shrub interlacing with other plants, with linear often yellowish leaves.
              

              

                
	
                
	(2)
                
	A shrub with erect branches and oval green leaves.
              

            

          

          

            
C. ciliata
          

          
Upland to montane shrub growing in forest and scrub. Exposed leaves may be hairless, all leaves are thin and wither quickly. Fruit globular white (Westland specimen): yellow (Oliver): dark blue to black (Allan): red (Bot. Divn. herbarium).

          

            
C. colensoi
          

          
An undershrub in upland and montane forest or scrub. Young stems have a darker transverse pigment band immediately above and below the stipule cup, and a longitudinal pubescent strip below the central denticle. Bark whitish. Leaves stay green on pressing and are tipped by a small group of short furry hairs. Fruit oblong, dark red, borne on a curved peduncle. Hybridises with 
C. banksii and 
C. foetidissima.

          


          

            
C. crassifolia
          

          
A coastal and lowland shrub, in open vegetation or sometimes in forest. Branchlets stiff, divaricating at right angles, bark brown. Leaves may be hairy below besides having the white bloom. Fruit globular or oblong, translucent white or yellowish.

          

            

              

                
	Forms
                
	(1)
                
	Erect shrub with slender sometimes pliant branchlets, in forest.
              

              

                
	
                
	(2)
                
	Cushion shrub with thick, stiff branchlets and small semi-fleshy leaves, in coastal habitats.
              

            

          

          

            
C. crenulata
          

          
A South Island montane and subalpine shrub, found in scrub or boggy places. Branchlets prostrate and trailing. Leaves glossy, blacken on pressing and are tipped by a group of short furry hairs. Young stems have a darker transverse pigment band immediately above and below the stipule, and a longitudinal pubescent groove directly below the central denticle. Fruit oval, orange-red.

          
× 
C. cunninghamii

          
A hybrid shrub exhibiting gradations in habit, foliage and fruit between its two parents, 
C. robusta and 
C. propinqua. Fruit oblong, oval or globular, translucent white, pinkish or yellow, sometimes with blue surface stippling especially where injured.

          

            
C. depressa
          

          
A prostrate shrub, sometimes trailing and rooting, montane or subalpine. Leaf is tipped by a group of white furry hairs. Stipules conspicuously white and papery when old. Fruit globular, scarlet to dark red.

          

            

              

                
	Forms
                
	(1)
                
	Leaves thick, shining and leathery, almost sessile. Branchlets thick and trailing.
              

              

                
	
                
	(2)
                
	Leaves thinner and dull, abruptly contracted into a petiole. Branchlets fine, plant shrubby.
              

            

          

          

            
C. foetidissima
          

          
A small tree or shrub, lowland or montane. Dense and compact in exposed situations, but not divaricating. A darker transverse pigment band occurs on young stems immediately below and above the stipule cup. Bark whitish. Leaves blacken on pressing and are tipped by a group of short furry hairs, carried on a small apical projection. Fruit oblong, orange, sometimes translucent. Hybridises with 
C. banksii and 
C. colensoi.

          
× 
C. kirkii

          
A variable semi-erect or sprawling ‘waterfall’ shrub known from scattered North Island coastal localities, and occasionally cultivated on banks or rockeries. Fruit oblong, pearly white, sometimes with magenta or purplish surface stippling. A hybrid between 
C. repens and either 
C. acerosa or 
C. propinqua.

          

            
C. linariifolia
          

          
A shrub or small tree, lowland to montane. Wood yellow. Branchlets dark and fastigiate rather than divaricating. Fruit oblong, translucent white (Oliver), ultimately black (Allan).

          


          

            
C. lucida
          

          
A shrub or tree. Leaves remain green on pressing. Fruit in loose clusters, oval or oblong, orange-yellow to orange, peduncle slightly wider just below the fruit.

          

            
C. macrocarpa
          

          
A northern coastal shrub or tree. Leaves become black on pressing. Fruit in loose clusters, oblong, orange-red.

          

            
C. microcarpa
          

          
A lowland to montane shrub, found in beech forest or scrub. Fruit small, globular, translucent white. Exposed plants tend to have yellowish leaves, and have branchlets not forming flat sprays.

          

            
C. obconica
          

          
Semi-deciduous shrub found only in the Wairoa Gorge, Nelson. Exposed branchlets often bare or with stunted leaves. Leaves shining and slightly wrinkled on the upper surface, pale below with a dark green margin. Fruit obconic, yellowish white.

          

            
C. parviflora
          

          
A lowland to montane and subalpine shrub growing in forest or scrub. Branchlets more or less divaricating. Leaves sometimes have a yellowish blotch near the base.

          

            

              

                
	Forms
                
	(1)
                
	Fruit globular, white, sometimes with magenta-purple surface colour. Branchlets divaricating or in flat sprays.
                
	
              

              

                
	
                
	(a)
                
	Large-leaved northern form.
              

              

                
	
                
	(b)
                
	Widespread smaller-leaved form with larger leaves occurring sometimes on sheltered (juvenile reversion?) shoots.
              

              

                
	
                
	(2)
                
	Fruit globular, red. Branchlets strongly divaricating, and tend to be recurved at the tip. Found often in bogs.
                
	
              

              

                
	
                
	
                
	
                  
C. parviflora var. dumosa
                
              

            

          

          

            
C. petriei
          

          
A prostrate and mat-forming plant, montane and alpine, in tussock or open places. See also 
C. brunnea.

          

            

              

                
	Forms
                
	(1)
                
	Fruit globular, translucent, with blue surface pigmentation or sometimes white (Burrows). Leaf with clusters of short often recurved hairs on both surfaces, stipule margin hairy.
                
	
C. petriei var. petriei.
              

              

                
	
                
	(2)
                
	Fruit globular, translucent wine red, leaf either hairless or with an occasional long hair on the surface or at the apex, stipule margin smooth and hairless.
                
	
                  
C. petriei var. atropurpurea
                
              

            

          

          

            
C. propinqua
          

          
A shrub or small tree, coastal, lowland or montane, usually in open situations. Branchlets divaricating at right angles. Petiole margin often pinkish or brownish. Stipule bears a single median denticle placed slightly forward of the sheath margin at the tip of the median ridge. Fruit varies from globular translucent with blue surface pigmentation to oblong navy blue or almost black.

          


          

            

              

                
	Forms
                
	(1)
                
	Form found often but not always in swamps, with consistently narrow leaves, brownish polished branchlets and dark fruit.
                
	
C. propinqua var. 
propinqua
              

              

                
	
                
	(2)
                
	Form with wider leaves, very short stipule tube, greyish pubescent branchlets and whitish to blue fruits, found from Cook Strait southwards usually on or near the coast. Plants may be semi-prostrate and have larger leaves occurring on sheltered (juvenile reversion?) shoots
                
	
C. propinqua var. 
latiuscula
              

              

                
	
                
	(3)
                
	Forms with variation towards × 
C. cunninghamii.
                
	
              

            

          

          
See also × 
C. cunninghamii.

          

            
C. pseudocuneata
          

          
A montane and subalpine shrub, growing in forest, scrub or herbfield. Leaf very glossy and leathery, often curved. Stipules are conspicuous and characteristically dark with a white fringe when young, becoming white and papery in decay. Fruit oval, orange-red to red.

          

            

              

                
	Forms
                
	(1)
                
	Leaf oval, folded slightly about the midrib.
              

              

                
	
                
	(2)
                
	Leaf narrow almost linear. Found usually in the South Island.
              

              

                
	
                
	(3)
                
	Leaf extremely large and thick. Found on Mt. Egmont.
              

              

                
	
                
	
                
	(
C. egmontiana Cockayne)
              

              

                
	
                
	(4)
                
	Leaf small, rounded and yellowish. Plant semi-prostrate with branches ascending towards the tips. This form is found growing in open boggy or windswept places.
              

            

          

          

            
C. pumila
          

          
A prostrate and mat-forming plant, montane and subalpine, in tussock or herbfield, sometimes near bogs. Leaf conspicuously glossy on both surfaces. Stipule cup persistent. Female flowers large with 3 or 4 styles. Fruit globular, orange-red.

          

            
C. repens
          

          
A semi-prostrate shrub, erect shrub or small tree from coastal habitats, widely cultivated as a hedge or shelter tree. Some plants are not completely hairless, but have young stems and the lower surface of the leaf covered with fine velvety pubescence. Leaves become black on pressing. Fruit in dense, globular clusters on the peduncle, obovoid and laterally flattened, orange to orange-red.

          

            
C. rhamnoides
          

          
Shrub, coastal and lowland to montane, in forest or open scrub. Branchlets divaricating at right angles. Leaves stay greenish on pressing, and often have a yellow blotch towards the base. Fruit globular, wine-red to black.

          

            

              

                
	Forms
                
	(1)
                
	Large-leaved forest undershrub.
              

              

                
	
                
	(2)
                
	Pale-leaved, rigid, reddish-stemmed form in the open.
              

              

                
	
                
	(3)
                
	Form with generally narrower, thinner, faintly shining leaves.
              

              

                
	
                
	
                
	
                  
C. polymorpha
                
              

            

          

          


          

            
C. rigida
          

          
Shrub, lowland to montane in forest or scrub, often in swamps, branchlets divaricating. Domatia wide and shallow. Leaf has a group of deciduous furry hairs at the apex. Fruit obconic with apex indented.

          

            

              

                
	Forms
                
	(1)
                
	Smaller thick-leaved form, in the open, fruit pearly white or yellow.
              

              

                
	
                
	(2)
                
	Larger thinner-leaved form, in forest, fruit translucent white, pinkish or orange.
              

            

          

          

            
C. robusta
          

          
A shrub or tree. Leaves blacken on pressing. Fruit in dense clusters, narrowly oval, orange-red.

          

            
C. rotundifolia
          

          
A shrub or small tree, chiefly lowland, usually in forest or near its margin. Branchlets divaricating. Plants in the open have purplish or bronzy foliage. Fruit broader than long, indented at the apex and very strongly 2 lobed, orange-red, or sometimes whitish (Allan).

          

            
C. rubra
          

          
Lowland shrub, in forest and scrub. Branchlets divaricating, bark usually red-brown. Leaf thin, sometimes with veins pinkish. Fruit oblong, yellowish or pearly white.

          

            
C. rugosa
          

          
An upland and montane shrub found usually in scrub. Branchlets divaricating at right angles. Young leaves may bear clusters of short hairs. Fruit oval, translucent, with blue surface markings.

          

            

              

                
	Forms
                
	(1)
                
	Erect shrub with rigid brownish stems.
              

              

                
	
                
	(2)
                
	Semi-scrambling shrub with dark brownish or purplish slender wiry stems found in inland Otago.
              

              

                
	
                
	
                
	
                  
C. intertexta
                
              

              

                
	
                
	
                
	(See also 
C. brunnea.)
              

            

          

          

            
C. serrulata
          

          
A small montane to subalpine shrub found in the South Island. Bark white. Leaves become black on pressing. Fruit oblong, scarlet-red.

          

            
C. spathulata
          

          
A northern shrub or small tree found in forest. Branchlets fastigiate rather than divaricating. Young stems have a darker transverse pigment band immediately above and below the stipule, and a longitudinal pubescent strip below the central denticle. Leaves sometimes bronze coloured, blotched with red, or with reddish veins, and tipped by a group of short furry hairs, often carried on a small apical projection. Fruit globular or oblong, dark red to black.

          

            
C. tenuicaulis
          

          
Lowland shrub, in scrub or forest, usually near a swamp. Leaf feels harsh and rough, its margin is slightly crenulate and it often has a yellow blotch near the base. Branchlets dark at the tips and divaricating at right angles. Fruit globular with apex indented, black.

          


          

            
C. tenuifolia
          

          
A North Island shrub or tree. Leaves blacken on pressing. Fruit in small clusters, oval or oblong, pale orange to orange-red.

          

            
C. virescens
          

          
Deciduous shrub or small tree, lowland to upland, mainly found in the South Island. Branchlets yellowish, divaricating. Cavity of domatia large with a small slot entrance. Leaf has a group of deciduous furry hairs at the apex and sometimes a reddish margin. Stipule cup persistent as a white membranous structure. Fruit globular, whitish. Juvenile branchlets zigzag and interlacing.

          

            
C. wallii
          

          
A shrub found in a few isolated localities in Canterbury. Resembles 
C. crassifolia but has smaller leaves less than 1 cm. long. Branchlets extremely rigid and thick, set at right angles to each other. Fruit broader than long, two-lobed, dark red.

          
I wish to acknowledge the debt I owe to a number of colleagues, fellow botanists, students and friends, and especially Miss 
L. B. Moore and Mr. N. Potts. I am most grateful to all those who have helped me by collecting fresh specimens, giving me access to herbarium material, sharing their knowledge with me, or by making valuable suggestions and criticisms.

        

        

          
Glossary

          

	abscission zone: a separation layer e.g. between leaf and stem or stipule and stem.

	axil, adj. axillary: the angle between a leaf and the stem.

	cotyledonary node: the point of attachment of the seed leaves to the stem.

	crenulations, adj. crenulate: tiny rounded projections or scallops occurring along a margin.

	denticle: a small toothlike outgrowth of the stipule.

	domatium: a depression or cavity in a leaf opening to the under-surface.

	fascicle: a cluster or bunch.

	fastigiate: having groups of erect almost parallel branches, willow-wand branching.

	obconic: approximately conical with attachment at the narrow end. teardrop shaped.

	obovoid: egg-shaped with attachment at the narrow end.

	peduncle: the stalk of a flower or fruit.

	petiole: leaf stalk.

	pit: = domatium.

	pubescence, adj. pubescent: a covering of short, soft, usually vertical hairs.

	sessile: without a stalk.



	stipule: an appendage of the leaf base which derives its venation from that of the leaf.

	stipule cup; stipule sheath: see Fig. 1 in Part I.

	truncate: appearing as if cut off abruptly at the apex.

	whorl: an arrangement of 3 or more lateral organs in a circle surrounding the stem.
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Although poorly represented in New Zealand, butterflies are familiar to any person with an interest in the outdoors, mainly on account of their bright colours and diurnal habits. Most people are aware that the order Lepidoptera contains the butterflies (Rhopalocera) and moths (Heterocera), but they do not realise that these two divisions are not of equal systematic value. There is no scientific justification for ranking the butterflies any higher than superfamilies and in recent classifications of Lepidoptera (Imms. 1957) three suborders are recognised, based primarily on the female genital system. The butterflies comprise two of the thirteen super-families belonging to the largest suborder, the Ditrysia. Of these two superfamilies, namely the Papilionoidea and the Hesperioidea, only the former is represented in New Zealand.

          
Both superfamilies of butterflies may be distinguished from all other Lepidoptera, firstly by the antennae, which are slender and dilated distally to form a club-like ending, and secondly by the absence of any wing-coupling bristles (frenulum) which occur in all moths, the wings being held together by means of an enlarged humeral lobe at the base of the hindwing. Clubbed antennae are very rare in other Lepidoptera, and when they do occur the frenulum is always present, so these two features considered together are completely diagnostic of butterflies and moths. Most butterflies are brilliantly coloured on their upper surface and protectively coloured beneath and rest with their wings held vertically.

          
The vast majority of butterflies are diurnal and usually fly only in sunshine. They occur in all habitats in New Zealand from coastal dunes and lowland forests or scrubland, to high alpine slopes, but are seldom very abundant. The flight pattern of different species varies considerably, that of the smaller ones generally being rather weak, erratic and close to the ground, while the larger ones tend to have a soaring flight, often rising to considerable heights.

          
The mouthparts of butterflies, in common with most moths, are highly modified from the fundamental biting type in many insects. The mandibles are lost and the maxillae form a long, hollow, suctorial proboscis which is normally coiled up under the head like a watchspring. When feeding it is uncoiled and inserted into flowers to probe for honey. The maxillary palpi are degenerate but the labial palpi are moderately long with a pointed terminal segment and



are referred to simply as ‘the palpi’. They function as sensory organs and may be held close together as in 
Argyrophenga antipodum and other Satyrinae, or divergent as in the Nymphalinae.

          
The legs, when fully developed, consist of nine segments jointed to one another, but a peculiarity of two families of butterflies is that the forelegs may be considerably reduced so as to be quite useless for walking, a feature which is used in classification.

          
The wings, as in all winged insects, are supported by a number of thickened veins or nervures. The distribution of these is reasonably constant within the different groups and may be used for classification. Basically the neuration of each wing consists of a basal ‘cell’ from which a number of nervures are given off radially. The cell may be ‘open’ distally as in the Nymphalinae, due to the complete or partial break-down of a short cross-nervure. The wings and body of butterflies and moths are clothed with flat scales arranged in overlapping rows. These scales are not necessary for flight. They have apparently evolved primarily for colouration. Some male butterflies possess specialised scent-scales or androconia in patches on their wings as on the hindwing of the ‘Monarch’ 
Danais plexippus.

          
Butterfly eggs are of various form, the general shape and pattern of ridges on the shell usually being characteristic of each family or subfamily. The shell may be consumed by the young larva immediately after hatching.

          
The caterpillar, or larva, is divided into thirteen segments and a well-defined head. The first three segments, or thoracic segments, are each furnished with a pair of three-jointed legs, terminating in a single claw. The remaining ten segments form the abdomen and the third to sixth of these each bear a pair of broad unjointed prolegs equipped with many minute hooklets. A pair of anal claspers, similar to the prolegs, occurs on the thirteenth segment. There is much diversity, both in shape and hairy covering, between the different groups of butterfly larvae. The larval phase varies in length from about four weeks to two or three months in some cases.

          
Growth is by a series of moults (ecdyses), the final ecdysis producing a chrysalis (pupa), which possesses all the structures of the adult butterfly is a resting stage. Three types of pupa are seen in our butterflies. (1) The most advanced type are those suspended upside down by a short hooked stem (cremaster) on the terminal segment as in the Danainae, most Satyrinae, and Nymphalinae. (2) Some are attached by the cremaster but are supported head-upwards by a silken girth as 
Pieris rapae. (3) Others are free on the ground, amongst dead leaves or beneath stones as in the New Zealand Lycaenidae and a few Satyrinae.

          
Pupation in hanging pupae is an interesting process. A small silk pad is first spun by the larva which then hangs head-downwards from the pad by its anal claspers for two to three days. The larval skin



bursts behind the head and is pushed to the tail end where it is discarded and the cremaster attached by the following rather dangerous manoeuvre. The pupa grips the larval skin between the last two segments on the underside and then the tip of the body pierces the skin above the point where it is held and entangles its cremaster in the silken pad. The grip on the skin is then relaxed so that the skin shrivels and falls.

          
The pupal state lasts for about three weeks. Towards the end of this period the colours of the adult butterfly are usually visible through the thin pupal walls. At the emergence of the adult (imago) the pupal case splits behind the head and the butterfly draws itself out with its fully-developed legs. The wings are very small and soft and are allowed to hang down while blood is forced in to expand them. The process takes about two hours. During expansion of the wings a large drop of thick reddish liquid, the meconium, is exuded from the anus. This is the stored up excretory products from the pupa, which has no functional mouth or anus.

          
Butterflies are well equipped with sense organs. The large pair of compound eyes, although short-sighted and said to be only capable of recognising their own species at distances of about three feet, are very effective for detecting small movements. Eltringham (1923) has shown that butterflies possess colour vision, but that the range of colours perceived varies in different species. They cannot fly or control their movements if the compound eyes are coated with black dye. Taste-organs are present on the feet of the posterior legs in some butterflies, particularly the Nymphalinae, where they are extremely sensitive to sugar solutions. The sense of smell is located in the antennae. It has been shown that the male relies on sight for detecting the female but that the sexual act is stimulated by scent.

          
Butterflies exhibit perhaps the most striking range of colours in the animal kingdom. These colours provide a means by which the males recognise the females and also serve as their chief means of protection. The colours may be structural, or due to pigments in the scales. Structural colours, such as the metallic blue in the male of 
Hypolimnas bolina, are produced either by interference, caused by many very fine layers in the scales, or by diffraction if the surface of the scale is covered with microscopic ridges. Pigment colours may be of two types, those manufactured by the animal, and those derived from its food. Pigments manufactured by the butterfly include the yellow and white colours of the Pieridae which are uric acid derivatives built up from the excretory products, and the brown and black menanin pigments which occur in almost all butterflies. Flavones, ivory or yellow pigments, are colours of the second type, obtained directly from the larval foodplants and it has been said that the red pigments in 
Vanessa butterflies are built up from chlorophyll absorbed during larval life, although this is still uncertain.

          


          
A number of insect parasites attack butterfly larvae and pupae. Of the New Zealand species, 
Dodonidia helmsi is probably the most unfortunate, as it is very susceptible to heavy attacks from a small Tachinid (Diptera) larval parasite. The larvae are killed at maturity and the oval brown puparia of the fly can be seen surrounding the dead larva. The 
Vanessa butterflies may be parasitised by an Ichneumon (Hymenoptera), 
Echthromorpha intricatoria, which destroys the pupae. Larvae and pupae of 
Chrysophanus boldenarum have been found closely associated with ant nests but suffer no harm from them. Many foreign species of Lycaenidae exhibit strange relationships with ants. In some species the larvae possess a gland on the seventh abdominal segment which secretes droplets of a sweet fluid, very attractive to ants. The ants caress them and crawl over them, offering a powerful deterrent to normal insect parasites. Some species of Lycaenidae have grown completely dependent on the ants, and the larva of the British Large Blue 
Maculinea arion is actually carried into the ant nest and devours young ant grubs. The dependence of our Lycaenid larvae on ants has not been fully investigated.

          
Butterflies may pass the winter either as small larvae or as adult insects. The species which hibernate in the imago state, namely 
Vanessa gonerilla, V. itea and 
Chrysophanus salustius, may occasionally be met with on warm days in the middle of winter. However, the majority of butterflies pass the winter in the larval stage and are thus never met with during this time.

          
Only seventeen species of butterflies have been recorded from New Zealand, four of which are very rare migrants, one, 
Danais melissa hamata, being represented by only a single specimen. This is a very small number when one considers the area and climate of New Zealand and is in contrast to the large moth fauna. Eight species of butterflies are endemic, three of which are confined to the South Island. Of the remaining nine species known to occur elsewhere, eight are from Australia and the other, 
Pieris rapae, was accidentally introduced by man as late as 1930. The widespread 
Danais plexippus and 
Vanessa cardui, and the Australian species 
V. itea and 
Lycaena labradus are firmly established in New Zealand, while 
Danais chrysippus, D. melissa hamata, Hypolimnas bolina and 
Precis villida are occasional migrants from Australia which have never been observed breeding in New Zealand. Our most interesting butterflies are probably the Satyrinae; the three South Island species, 
Erebia merula, E. butleri, and 
Argyrophenga antipodum have no affinities with Australia or the Malay Peninsula but apparently are related to species in South America. Tillyard (1926) considers that these species have arrived from the south, hence their South Island distribution. Our other Satyrinae, 
Dodonidia helmsi, he considers to be closest to the Australian genus 
Oreixenica. The New Zealand



species of ‘Coppers’, genus 
Chrysophanus, are evidently closest to Holarctic species of the same genus, one which is absent from Australia.

          
In the key to adult butterflies which follows, the divisions are arranged in what is generally accepted as their natural order, beginning with the most specialised. Diagnoses of subfamilies and higher categories are based on structural characters, all of which may be detected with the aid of a hand lens only, while specific determination relies on colour pattern. Actually in most cases identification should be possible from an inspection of the figures and later checked against the key. Total wingspan with wings outspread is given as W. Structural figures are all magnified, but those of the wing patterns are approximately natural size and all to scale. To use the key, follow the numbered paragraphs consecutively as long as the specimen agrees; if a character differs go directly to the number in brackets. It is extremely unlikely that any further species of indigenous butterflies will be discovered but it is quite possible that other Australian species may appear in this country.

          
It had been hoped to include the eggs, larvae and pupae of our butterflies in this article but published descriptions of these are insufficient to enable a complete key to be compiled so this will follow in the near future as a second part to the present article.

          
The following is a brief diagnosis of the two superfamilies of butterflies:

        

        

          
Papilionoidea

          
The neuration of the forewing shows at least two nervures stalked (i.e. fused together to give a branched appearance as in Fig. 3), and the antennae are close together at their bases. All the New Zealand species belong to this group.

        

        

          
Hesperioidea

          
In the forewings all the nervures arise separately from the cell, the antennae are wide apart at their bases and are usually hooked at their tip. These are known as ‘Skipper’ butterflies, so named because of their rapid darting flight. Ninety-two species are found in Australia but none have been recorded from New Zealand.

        

        

          
Key to the Papilionoidea

          

            

              

                
	1 (26)
                
	Anterior pair of legs imperfect, or functionally perfect but distinctly shorter than the remaining two pairs.
                
	
              

              

                
	2 (25)
                
	Anterior pair of legs imperfect in both sexes, less than half the length of the other pairs, so that insect stands on only two pairs as in Fig. 10.
                
	
                  
Fam. 
Nymphalidae
                
              

              

                
	
                
	(The dominant family of butterflies.)
                
	


              

              
              

                
	3 (16)
                
	Discal cell of hindwing closed by a complete nervure (Fig. 3).
                
	
              

              

                
	4 (9)
                
	Antennal club elongate and very gradually thickened (Fig. 1).
                
	Subfam. 
Danainae genus 
Danais
              

              

                
	5 (6)
                
	Wing nervures inconspicuous; uppersurface pale brown with dark brown margins to both wings; several white patches across apex of forewing and a row of small white spots against the outer margin of both wings; W. 2 ⅓-3 (Fig. 5).
                
	
D. chrysippus L.
              

              

                
	
                
	(A rare migrant to New Zealand which occurs naturally in Australia, Africa, Western Asia, the East Indies and Greece.)
                
	
              

              

                
	6 (5)
                
	Wing nervures conspicuous: narrowly or broadly marked in black.
                
	
              

              

                
	7 (8)
                
	Large rich orange areas on uppersurface between nervures; nervures narrowly marked in black and with broad black margins to both wings; the margins containing a double row of whitish spots; W. 3 3/4-4 ½ inches (Fig. 6).
                
	
D. plexippus L.
              

              

                
	
                
	(Formerly a migrant to New Zealand, this species, the ‘Monarch’ butterfly, now breeds here and is quite common in the north of the North Island extending south to the Nelson Province. It appears from January until May.)
                
	
              

              

                
	8 (7)
                
	Small pale blue streaks and spots on the uppersurface between nervures; nervures broadly marked in black so that black is the dominant colour; W. 3 inches.
                
	
D. melissa hamata W.S.M.
              

              

                
	
                
	(A single specimen of this Australian species was taken on Kapiti Island in 1940)
                
	
              

              

                
	9 (4)
                
	Antennal club broad and distinct from the remainder of the antenna as in Fig. 2.
                
	Subfam. 
Satyrinae
              

              

                
	
                
	(Easily distinguished by the nervures of the forewings being swollen or bladder-like at the base of the wing as in Fig. 3. The four New Zealand species are endemic, three of which are confined to the South Island.)
              

            

            


            

[image: PLATE 1 Fig. 1: Elongate antennal club of Danais plexippus. Fig. 2: Broad antennal club of Erebia merula. Fig. 3: Neuration of fore and hind wings of Argyrophenga antipodum, showing ‘closed’ cell. Fig. 4: Neuration of hindwing of Vanessa itea, showing ‘open’ cell partially closed by an imperfect nervure. Fig. 5: Danais chrysippus. Fig. 6: Danais plexippus. Fig. 7: Argyrophenga antipodum. Fig. 8: Erebia merula. Fig. 9: Erebia butleri. Fig. 10: Erebia butleri, underside. Fig. 11: Dodonidia helmsi]

                
PLATE 1


Fig. 1: Elongate antennal club of 
Danais plexippus. Fig. 2: Broad antennal club of 
Erebia merula. Fig. 3: Neuration of fore and hind wings of 
Argyrophenga antipodum, showing ‘closed’ cell. Fig. 4: Neuration of hindwing of 
Vanessa itea, showing ‘open’ cell partially closed by an imperfect nervure. Fig. 5: 
Danais chrysippus. Fig. 6: 
Danais plexippus. Fig. 7: 
Argyrophenga antipodum. Fig. 8: 
Erebia merula. Fig. 9: 
Erebia butleri. Fig. 10: 
Erebia butleri, underside. Fig. 11: 
Dodonidia helmsi
              


            


            

              

                
	10 (13)
                
	Uppersurface of both wings almost entirely one colour. apart from some small black rings with white centres.
                
	genus 
Erebia
              

              

                
	
                
	(Two species of this large genus occur in the South Island mountains, but there are no species of 
Erebia in Australia.)
                
	
              

              

                
	11 (12)
                
	Underside of hindwings black or greyish, sometimes with some paler shading; uppersurface bronzy-black with 3-5 jet-black rings with white centres situated near the apex of the forewing; some specimens show an indistinct brownish area across the apex of the forewing: W. 1 3/4-2 inches (Fig. 5).
                
	
E. merula Hew. (= 
pluto Fered.)
              

              

                
	
                
	(Frequents shingle slopes at elevations of 4-6,000 feet on mountains from Nelson southwards and may often be quite common. It appears from September until March. Preliminary studies on this species indicate that it is incorrectly placed in the genus 
Erebia but further research is necessary to clarify its position.)
                
	
              

              

                
	12 (11)
                
	Underside of hindwings brown with several very prominent white streaks: uppersurface rich brown with a reddish brown apical patch on the forewing containing a black spot with 1-2 white centres; W. H inches (Figs. 9 and 10).
                
	
E. butleri Fered.
              

              

                
	
                
	(Occurs in numbers in a few restricted areas of the South Island mountains at elevations of about 4,000 feet in tussock country. It has been taken from January until March.)
                
	
              

              

                
	13 (10)
                
	Uppersurface of both wings dark brown with broad orange or yellowish markings and several white-centred black rings.
                
	
              

              

                
	14 (15)
                
	Hindwings rounded, their underside dull yellow with seven long silver streaks between the nervures; W. 1 ½-1 7/8 inches (Fig. 7 wing pattern and Fig. 3 neuration).
                
	genus 
Argyrophenga, A. antipodum Dbld.
              

              

                
	
                
	(The colour varies considerably according to locality but the female is always paler than the male and much scarcer. Very common on tussock lands in the South Island, appearing from November to March. Flight rather weak.)
                
	
              

              

                
	15 (14)
                
	Hindwings produced posteriorly into a short thick tail, their underside silvery-white with five reddish-brown stripes; W. 2-2 ⅜ inches (Fig. 11).
                
	genus 
Dodonidia, D. helmsi, Fered.
              

              

                
	
                
	(Occurs in clearings in beech forest of both islands, often at considerable altitudes. Flight is reasonably strong, often alighting high on trees. Appears in January and February but is never very common.)
                
	


              

              
              

                
	16 (3)
                
	Discal cell of hindwing open, or partially closed by an imperfect nervure as in Fig. 4.
                
	Subfam. 
Nymphalinae
              

              

                
	
                
	(Only one of the five species occurring in New Zealand is endemic, the others being shared with Australia.)
                
	
              

              

                
	17 (18)
                
	Very large species, total wingspan over 3 ½ inches; upper- surface of wings black, forewings of male with a large white blotch in the middle surrounded by a patch of iridescent blue, female with an orange patch near the posterior margin of the forewings and some smaller white spots; W. male 3 ½ inches, female 4 inches (Fig. 12).
                
	genus 
Hypolimnas, H. bolina Fabr.
              

              

                
	
                
	(Known as the ‘Blue Moon’ butterfly, this species is an occasional immigrant from Australia, appearing from January to May. It is a widespread species occurring throughout Australia, Polynesia and the Oriental region.)
                
	
              

              

                
	18 (17)
                
	Moderate sized species, total wingspan less than 3 inches.
                
	
              

              

                
	19 (24)
                
	Forewings with a broad dark grey or black apex, the black area containing several small white patches, hindwings with four black rings with blue centres.
                
	genus 
Vanessa
              

              

                
	20 (21)
                
	Upperside orange-red with some irregular dark coloured markings; W. 2-2 3/4 inches (Fig. 15).
                
	
V. cardui L.
              

              

                
	
                
	(Occurs throughout New Zealand but is never common. It appears from December to April, but hibernating specimens may be seen during winter and spring. Flight rapid and owing to its extreme timidity it is difficult to capture. Known as the ‘Painted Lady’ this species is probably the widest distributed of all the Lepidoptera. occurring throughout the world. In those specimens from the Northern Hemisphere, the four black spots on the hindwings have no blue centres.)
                
	
              

              

                
	21 (20)
                
	Upperside of forewing with a broad oblique red or yellow band across the middle.
                
	
              

              

                
	22 (23)
                
	Forewings with an oblique yellow band across the middle. reddish-brown towards the base; W. 2 ¼-2 ½ inches (Fig. 16).
                
	
V. itea Fabr.
              

              

                
	
                
	(Occurs throughout the North Island and as far south as Christchurch. Appears from November to April with hibernating specimens appearing in early spring. Flight rapid, often rising to considerable heights above the ground. Beyond New Zealand this species, known as the ‘Yellow Admiral’, occurs in Australia, Tasmania and the Loyalty Islands.)
                
	
              

              

                
	23 (22)
                
	Forewings with an oblique, slightly wavy, red band across the middle, very dark brown towards the base; W. 2 ⅜-2 3/4 inches (Fig. 14).
                
	
V. gonerilla Fabr.


              

              
              

                
	
                
	(Known as the ‘Red Admiral’, this endemic species is very common throughout New Zealand and the Chatham Islands. Its flight and times of appearance are similar to 
V. itea and it is often seen in forest clearings and on mountain tops.)
                
	
              

              

                
	24 (19)
                
	Forewings without dark coloured apex; both wings dull brown with bronzy reflections; markings orange; hindwings with one large and one small blue-centred, black rings; W. 2 inches (Fig. 13).
                
	genus 
Precis, P. villida Fabr.
              

              

                
	
                
	(An occasional migrant to New Zealand from Australia. some years occurring quite commonly. Flight and general appearance rather similar to 
V. cardui. It has appeared in New Zealand from December to February, and is abundant throughout Australia.)
                
	
              

              

                
	25 (2)
                
	Anterior pair of legs imperfect and brush-like in the male, functionally perfect but distinctly smaller than the remaining pairs in the female.
                
	Fam. 
Riodinidae
              

              

                
	
                
	(An extensive family of small butterflies characteristic of the Neotropical region but absent from Australia and New Zealand.)
                
	
              

              

                
	26 (1)
                
	Anterior pair of legs fully developed so that the insect stands on all three pairs as in Fig. 19.
                
	
              

              

                
	27 (34)
                
	Anterior feet of male with claws reduced, either one or both claws being absent (Fig. 23).
                
	Fam. 
Lycaenidae
              

              

                
	
                
	(Small butterflies, the New Zealand species with wing-spans of less than 1 ½ inches. We have four species, three of which are endemic.)
                
	
              

              

                
	28 (29)
                
	Uppersurface of both wings without distinct dark coloured or black markings; wings dull pale blue, bordered with brown; W. 1 inch (Fig. 18).
                
	genus 
Lycaena, L. labradus Godt.
              

              

                
	
                
	(The common blue butterfly, abundant in hot, dry, open country, but rare in Southland. Occurs from October to April, and is widely distributed throughout Australia and the South Pacific.)
                
	
              

              

                
	29 (28)
                
	Uppersurface of both wings with distinct black or very dark coloured markings.
                
	genus 
Chrysophanus
              

              

                
	30 (33)
                
	Uppersurface of wings shining coppery with several dark transverse bands and spots.
                
	
              

            

            


            

[image: PLATE 2 Fig. 12: Hypolimnas bolina. Fig. 13: Precis villida. Fig. 14: Vanessa gonerilla. Fig. 15: Vanessa cardui. Fig. 16: Vanessa itea. Fig. 17: Chrysophanus salustius. Fig. 18: Lycaena labradus. Fig. 19: Chrysophanus enysii. Fig. 20: Chrysophanus enysii, underside. Fig. 21: Pieris rapae. Fig. 22: Claws of Pieris rapae. Fig. 23: Anterior claw of male Chrysophanus boldenarum. Fig. 24: Chrysophanus boldenarum, male.]
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Fig. 12: 
Hypolimnas bolina. Fig. 13: 
Precis villida. Fig. 14: 
Vanessa gonerilla. Fig. 15: 
Vanessa cardui. Fig. 16: 
Vanessa itea. Fig. 17: 
Chrysophanus salustius. Fig. 18: 
Lycaena labradus. Fig. 19: 
Chrysophanus enysii. Fig. 20: 
Chrysophanus enysii, underside. Fig. 21: 
Pieris rapae. Fig. 22: 
Claws of Pieris rapae. Fig. 23: Anterior claw of male 
Chrysophanus boldenarum. Fig. 24: 
Chrysophanus boldenarum, male.


            


            

              

                
	31 (32)
                
	Underside of hindwings pale yellow with very pale spots; W. 1 1/8-1 ½ inches (Fig. 17).
                
	
C. salustius Fabr.
              

              

                
	
                
	(In some specimens the underside of the hindwings is a uniform pale brown. The extent of the black markings on the upperside varies greatly, some forms approaching close to the following species. A series of blue subterminal spots often occurs on both wings in coastal and mountain forms. Common throughout New Zealand in open sunny places. Appears from November to April.)
                
	
              

              

                
	32 (31)
                
	Underside of hindwings yellow with a large patch of purplish-brown around the margin and across the middle; upperside pale coppery with very broad black bands; W. 1 1/8-1 ⅜ inches (Figs. 19 and 20).
                
	
C. enysii Butl.
              

              

                
	
                
	(Not nearly as common as 
C. salustius but has occurred at restricted places throughout New Zealand. Usually found in clearings amongst scrubby forest where it appears from December to February.)
                
	
              

              

                
	33 (30)
                
	Uppersurface of wings yellowish-brown (female) or iridescent purple (male) with dark coloured or black spots and bands; underside of hindwings slatey-grey; W. 7/8 inch (Fig. 24).
                
	
                  
C. boldenarum White
                
              

              

                
	
                
	(Very common on stony places throughout the South Island and has occurred in some restricted localities in the North Island. It appears from November to March.)
                
	
              

              

                
	34 (27)
                
	Anterior feet of male with claws fully developed (i.e. two distinct curved claws on each foot).
                
	
              

              

                
	35 (36)
                
	Inner margin of hindwing (i.e. that nearest the abdomen) modified and upturned.
                
	Fam. 
Papilionidae
              

              

                
	
                
	(Mainly tropical butterflies, large and brilliantly coloured with wings of variable shape, the majority of species having long tail-like projections (‘Swallowtails’). Seventeen species occur in Australia but none have been recorded from New Zealand.)
                
	
              

              

                
	36 (35)
                
	Inner margin of hindwing not modified or upturned.
                
	Fam. 
Pieridae
              

              

                
	
                
	(A world-wide family including the ‘White Butterflies’, characterised by the feet having bifid claws (Fig. 22). One species was accidentally introduced into New Zealand in 1930 and is now one of our commonest butterflies.)
                
	
              

              

                
	
                
	Wings entirely creamy-white with a black apex to the forewings and several black spots; W. 1 ½-2 ¼ inches (Fig. 21).
                
	genus 
Pieris, P. rapae L.
              

              

                
	
                
	(Known as the ‘Small White’, this species appears from August until May and its range extends throughout Asia. Europe and North America.)
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          The Liverwort Genus 
Marchasta
        

        
by 
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There are a number of genera of liverworts in which the plant body takes the form of a flat, lobed thallus with no differentiation into stem and leaves. Three of these genera are readily distinguished from the others in that on the upper surface of the young thallus there are small cups containing minute plants (gemmae) which are readily detached when mature to float away in water and grow into new plants.

          
Two of the genera, 
Marchantia and 
Lunularia, are world-wide in their distribution and are readily found in New Zealand. The third genus. 
Marchasta, has been collected only from New Zealand and from the islands of Tristan da Cunha in the South Atlantic Ocean.

          

Marchasta has been recorded from a number of localities in New Zealand. The type specimen was collected in kamahi-rata forest alongside the track to Alec's Knob at Waiho, South Westland.¹,² Persson described the genus, at first under the name of 
Hodgsonia and later as 
Neohodgsonia, and gives as additional localities the head of Lake Manapouri, the track from Wilmot Pass to Deep Cove in the Doubtful Sound region, and Mt. Holdsworth and Table Top in the Tararua Mountains.³

          
When growing under favourable conditions of high humidity and good drainage 
Marchasta is easily recognised as it spreads itself irregularly over an area of up to a square metre to the exclusion of all other vegetation. A typical substratum is leaf-litter amongst the exposed roots of fallen trees. The general appearance is very striking with flecks of pale green on a background of deeper green, the whole plant more delicate than a 
Marchantia and in some respects resembling an 
Asterella. The gemma-cups are distinctive, as are also the twice-bifurcated, stalked archegoniophores and shorter, flattopped antheridiophores. Some or all of these are certain to be present except in very young plants.

          

Marchasta clearly belongs to the order Marchantiales. The differentiation of the thallus into an upper, photosynthetic region with air chambers and a compact lower region, the presence of multicellular scales and two types of rhizoids, together with distinctive characters of the antheridium. archegonium and sporogonium, all point to this conclusion.

          
In some respects 
Marchasta resembles 
Marchantia itself, perhaps most conspicuously in the occurrence of gemma-cups and in the presence of barrel-shaped air pores on the thallus. But yet there are





[image: Thallus of Marchasta bearing archegoniophres. Drawn by Nancy Adams.]
Thallus of 
Marchasta bearing archegoniophres. Drawn by Nancy Adams.


many differences between the two genera. The most striking of these are that in 
Marchasta the air chambers are of a different type, the ventral scales are in a single series instead of three and carry no appendages, the plants are monoecious, the involucre protecting the young sporogonium is cylindrical instead of being bivalved, and the female heads lack rays between the receptacles.

          
An eminent authority has put forward the suggestion that 
Marchasta may have originated by hybridization between 
Marchantia and 
Asterella. Although this is a line of thought worth critical



investigation, the fact that 
Marchasta has a wide range within New Zealand and also extends to Tristan da Cunha would indicate that the genus has been in existence for a considerable time.

          
The writer would be glad to know of any additional localities in which 
Marchasta occurs and would be especially grateful for ripe spores in order to supply several overseas botanists who have asked for them. Dr. 
J. W. Dawson has already reported finding the plant at the summit of Mt. Matthews and at Ship Cove, Marlborough Sounds.
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When cave-wetas roamed the Ark,


            
As one (or both) would after dark,


            
Did Noah's wife, as well she might,


            
Lose beauty-sleep through weta-fright?
          

          

            
And did she bid her husband 'Fling


            
Overboard the loathsome thing,


            
Though katipo and Maori-rat


            
May stay aboard till Ararat'— ?
          

          

            
And thereupon did Noah say,


            
Since woman needs must have her way,


            
‘Yes, my dear, I'll toss it out,


            
Some fish will eat it up no doubt' — ?
          

          

            
So he'd say, but in the night


            
He'd pop it safely out of sight,


            
That weta-she and weta-he


            
Might propagate the family-tree.
          

        

        
— 
H.B.F.
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          Some Observations on New Zealand Cave-Wetas
        

        
by 
Aola M. Richards


Plant Diseases Division, Department of Scientific and Industrial Research, Auckland


*

        

          

Wetas form a group of large insects belonging to the Order Orthoptera. They are divided into the two families Henicidae Karny 1937 and Rhaphidophoridae Kirby 1883. The Henicidae. which consists of tree-dwelling and ground wetas, has already been discussed by Salmon (1956), and all remarks in this paper are confined to the Rhaphidophoridae or cave-wetas.

          
Cave-wetas belong to a group of moisture-loving insects, many of which have become cave-dwellers. They have a world-wide distribution, and are particularly well represented in New Zealand where they occur throughout the whole country, especially in limestone regions and greywacke tunnels. Many species occur in native bush, living in rotten logs and under bark and stones; while others inhabit the old, damp, deserted burrows of petrels and tuataras on a number of islands off the coast of New Zealand. They have even been found in the basements of houses. Because of this variety of habitats, it is assumed that they were originally bush-dwelling insects which sought protection in any damp, dark place that was convenient. Environmental conditions of almost complete darkness, cool temperature and high humidity are required by these insects.

          
They are commonly found near the entrances of caves, often hidden in groups behind projecting rocks, or in crevices, with the young usually congregating nearer to the mouth of the cave than the adults. Usually they hang head downwards from the walls or ceiling. Although they may live together in large colonies in caves, there is no social life, cave-wetas being solitary in their habits and behaviour.

          
In caves, activity is going on to a greater or lesser degree all the time. When the light intensity outside the cave decreases, the insects inside move towards the entrance. This is particularly marked if weather conditions are those especially favoured by them. Thus activity outside the cave appears to be initiated by rapidly changing light intensity, and is accompanied by the urge to search for food. On dark, starlight nights, or damp nights, wetas are most numerous outside caves, mainly because conditions are then closest to those



inside caves. Thunderstorms prevent them from emerging, possibly because of the brilliant flashes of lightning. Moonlight also raises the light intensity well above the optimum requirements for the insects, with inhibiting effects on their activity. In the bush, cave-wetas have a far more pronounced diurnal rhythm.

          
Examination of the eyes and appendages of several species belonging to the genus 
Gymnoplectron Hutton, collected from both large and small caves, has shown that they do not vary perceptibly in size. Dissection of numerous insects has shown that the two lateral ocelli have become vestigial, while the median ocellus and compound eyes are still well developed and functional. With gradual loss of sight, the sense of touch has become correspondingly well developed, so that both antennae and palps enable wetas to move rapidly in the darkness, the antennae being waved around to detect any obstacles, while the palps feel the ground immediately in front of the insect.

          
Under laboratory conditions cave-wetas do not respond to sudden changes in heat intensity; but they are affected by temperature fluctuations in their natural environment.

          

            

[image: Fig. 1: A typical cave-weta, Gymnoplectron fusca (Richards), from a gold-mine tunnel near Thames.]
Fig. 1: A typical cave-weta, 
Gymnoplectron fusca (Richards), from a gold-mine tunnel near Thames.


          

          
Cave-wetas are primarily scavengers, living on a diet of plant and animal material. Fungi and animal food can be obtained inside caves; but bryophytes and angiosperms are also eaten, and in many cases these must be sought in the surrounding bush. However, where a river flows through a cave, plant debris is washed into the cave, especially during floods and is left stranded on the walls or floating on the surface of the water, thus forming a plentiful food supply. In the bush, cave-wetas are often associated with ferns and rata. Cannibalism is known to occur, and the remains of adults may often be found strewn round the floors of caves. Cave-wetas are particularly vulnerable to cannibalism just after moulting, before the new skin has had time to harden, and also during the mating season.

          


          
The chief characteristics of the group are lack of wings, lack of auditory organs, possession of long, compressed tarsi without pads. small bodies and very long hind legs and antennae. The adult female is easily distinguished from the male by having a long, scimitar-like ovipositor projecting from the posterior end of its abdomen.

          
The complete life cycle usually takes a little over two years. About eight months are required between laying and hatching of the egg; but the length of nymphal and adult life is very difficult to assess. Adults commence to appear in December and January, but mating does not reach its peak until April. In caves, females oviposit in the soft mud on the walls. Palps and ovipositor are used to find a suitable spot, as the correct texture and depth of mud are a prerequisite for egg-laying, and many areas are tested before one is selected. Only one egg is deposited at each insertion, and usually only one or two eggs at the most are laid in any particular spot. All freshly made ovipositor holes are surrounded with a little ring of mud. The same area of mud is often used over and over again by different females, as examination of mud usually reveals eggs in different stages of development. Oviposition reaches its peak between April and June, with hatching reaching its peak in December and January. During development the compound eyes of the embryo become visible through the chorion. A short time before hatching a dark brown cap becomes apparent at the vegetal pole of the egg. In some cases the chorion becomes transparent and the embryo can be seen quite clearly through it. The number of pre-adult instars is variable both inter- and intraspecifically.

          
Cave-wetas are considered to be representatives of a very ancient group of insects, which have changed very little since they originated. They have a long fossil history, their earliest relatives having been found in the Triassic in Queensland, 190 million years ago. It is interesting to note that two European members of the group are the only survivors of an ancient subtropical fauna of European Orthoptera dating from the Tertiary. An engraving of a cave cricket on a fragment of bison's bone found in the ‘Trois Frères’ cave at Ariège in the French Pyrenees is the most ancient evidence we have of real cave fauna. The fact that New Zealand has been isolated from the rest of the world geologically speaking for many millions of years probably accounts for the large number of endemic species distributed throughout the country.

        

        

          
Key to the Genera of Rhaphidophoridae of New Zealand

          

            

              

                
	1
                
	Some femora with apical spines.
                
	— 2
              

              

                
	
                
	All femora without apical spines.
                
	
Pharmacus Pictet and Saussure
              

              

                
	2
                
	Fore femora without apical spines.
                
	
Isoplectron Hutton
              

              

                
	
                
	Fore femora with apical spines.
                
	— 3


              

              
              

                
	3
                
	Middle femora with only one apical spine.
                
	— 4
              

              

                
	
                
	Middle femora with two apical spines.
                
	— 5
              

              

                
	4
                
	Hind tibiae with two rows of alternating large and small spines.
                
	
Talitropsis Bolivar
              

              

                
	
                
	Hind tibiae with two rows of spines gradually increasing in size towards distal end.
                
	
Macropathus Walker
              

              

                
	5
                
	Hind femora with two apical spines.
                
	
Gymnoplectron Hutton
              

              

                
	
                
	Hind femora with less than two apical spines.
                
	— 6
              

              

                
	6
                
	Middle tibiae with linear spines on ventral and lateral surfaces.
                
	
Turbottoplectron Salmon
              

              

                
	
                
	Middle tibiae with linear spines on ventral surface only.
                
	7
              

              

                
	7
                
	Fore and middle tibiae with a single pair of apical spines.
                
	
Neonetus Hutton
              

              

                
	
                
	Fore and middle tibiae with two pairs of apical spines.
                
	8
              

              

                
	8
                
	Hind tibiae with two pairs of apical spines.
                
	
Weta Chopard
              

              

                
	
                
	Hind tibiae with three or four pairs of apical spines.
                
	— 9
              

              

                
	9
                
	Hind tibiae with three pairs of apical spines.
                
	
Pleioplectron Hutton
              

              

                
	
                
	Hind tibiae with four pairs of apical spines.
                
	— 10
              

              

                
	10
                
	Metasternum with a blunt tubercle in the middle.
                
	
Ischyroplectron Hutton
              

              

                
	
                
	Metasternum without a blunt tubercle in the middle.
                
	— 11
              

              

                
	11
                
	Fore and middle femora without linear spines beneath.
                
	
Pallidoplectron Richards
              

              

                
	
                
	Fore and middle femora with 8-10 linear spines beneath.
                
	
Paraneonetus Salmon
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          A Dangerous Sea-Urchin
        

        

          
H. B. F.
        

        

It is not generally known that a venomous and potentially lethal species of sea-urchin lives in the northern waters of New Zealand. Fortunately it seems to prefer the off-shore zone, and has not so far been reported from depths less than forty fathoms. The species in question is 
Araeosoma thetidis, one of the subtropical elements in the Aupourian fauna of the region from Bay of Plenty to North Cape. It is very easily recognised. When fully grown it is a spherical urchin, up to eight inches in diameter, of a deep red-purple hue. It is occasionally found in the contents of trawls, and when brought to the surface it rapidly collapses into a pancake-like disc, through loss of body-fluids through the natural openings of the shell. The latter is quite flexible, as in Palaeozoic sea-urchins, and the family to which it belongs is believed to have a very ancient lineage. The venomous organs are small glands carried on the tips of the shorter spines. Contact with the poison-glands results in stings which are very painful and can cause a general paralysis or even death. No cases of injury have been reported in New Zealand, so far as known, but the same species occurs on the north-east coast of Australia, where it has an ill repute. A related form in the Japanese Inland Sea is a known man-killer, as it becomes entangled in fishermen's nets at night, so that accidental contact can occur. In Indonesia another species comes up to the tidal zone to feed on sewage. The New Zealand species, like most of its kind, probably feeds on leaves of land-plants washed out to sea. This strange habit is shared by most of the deep-sea echinoids, whose gut-contents usually consist largely of fragments of phanerogams. The herbivorous habit is found in widely diverse and unrelated abyssal sea-urchins and seems to be a characteristic feature of their ecology on the floor of the deep-sea, even far from land. One genus almost invariably has the gut crammed with fine shavings of wood, and it can only be assumed that its various species seek out sunken logs and gnaw them. Another peculiar feature of 
Araeosoma is that some of the spines of the lower surface carry at the extremity a calcareous expansion shaped very like a horse's hoof; indeed, the spines are in fact known as hooves in the technical literature, though their function is unknown. One such hoof was recently found in a deep-water sample from Cook Strait, so some relative of the Bay of Plenty species evidently ranges our more southern waters. Needless to say, the greatest caution should always be exercised in dealing with any sea-urchin which exhibits the features here described, and they must never be handled.

        

          
— 
H. B. F.
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          Challenger Material in Wellington
        

        

          
H. B. F.
        

        

From time to time in recent years various specimens in the Zoology Museum of Victoria University of Wellington and in the Dominion Museum have been recognised as material from 
Challenger Stations, some of it of paratype status. The circumstances under which it was acquired are not at present documented, but attention may be drawn to the published Proceedings of the Wellington Philosophical Society for July 18, 1874, in which it is stated that ’There were also laid on the table a number of marine specimens, presented to the Colonial Museum by the gentlemen belonging to the 
Challenger expedition.’ In November, 1873, Mr. Thos. Kirk, F.L.S., was appointed Lecturer in Botany, Natural History and Geology at Wellington College, at that time affiliated to the University of New Zealand, and it may be supposed that the Victoria University 
Challenger material stems from some similar presentations made to Thomas Kirk, who apparently lectured in the Council Chamber of the Provincial Buildings. A search of contemporary newspapers might yield some information.

        

          
— 
H. B. F.
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          Food in the Bush
        

        

          
H. B. F.
        

        

          

Some recent cases where people have been lost in the bush without sufficient food have prompted enquiries as to edible materials available to those hungry enough to be interested. The following may be suggested.

          
Freshwater crayfish are found in small streams (especially the headwaters) and ponds, under stones and banks. The flesh is excellent eating. Freshwater mussels are found buried in mud in lakes and rivers. Beetle larvae, including of course huhu, are edible and if roasted or fried are by no means unattractive, once the initial prejudice is overcome. The sophisticated aver that the full flavour is obtained only if they are eaten raw. The grubs are found in decaying timber.

          

T. H. Potts has recorded the following menu at a Hauhau feast which he attended in 1878: Jew's-ear fungus, that found on Karaka being most esteemed (the present writer has tried it and was not impressed); tawa fruits, the plum-like flesh eaten raw (the kernel, however, requires prolonged cooking); mamaku or black tree-fern, ‘large chunks about a foot in length, the mucilaginous pith … soft, very sweet to the palate’ (Buck says that the pith is taken from near the top of the trunk, under the leaf-spread, and cooked); nikau palm, pith from near the top of the trunk, eaten raw; root-stock of the ferns 
Marattia and 
Pteridium; sow-thistle (this is less bitter if cooked than it is when raw).

          
In lowland areas near the sea karaka is often present and its fruit in autumn is well known; only the outer flesh can be eaten raw. but



the kernel is edible if thoroughly cooked. Cabbage-trees yield edible leaf-bases from the centres of the crowns, and the pith is edible. Roots and pollen of bullrush are edible products of swamps. Berries listed by Buck include nikau, titoki, poroporo, fuchsia, tutu (flesh only, the seeds are toxic), kahikatea, matai. hinau, kiekie. The croziers of tree-ferns are recommended by one botanist consulted, and probably those of smaller ferns are mostly palatable (Buck cites 
Polystichum). For those who known how to distinguish the non-poisonous fungi an additional source of food is available.

          

            
— 
H. B. F.
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          What Frogs Were These?
        

        

          
H. B. F.
        

        

An early reference to frogs in New Zealand seems to have been overlooked by later writers. A trader named 
J. S. Polack, who lived in New Zealand from 1831 to 1837, published on his return to London in 1838 a book called 
New Zealand, being a narrative of travels and adventures during a residence in that country. In it he refers to toads and frogs which ‘abound in the swamps’, and specifically mentions that they croak before rain. The latter detail suggests 
Hyla aurea : it does not fit the native frogs. However, the earliest known introduction of any species of 
Hyla is generally placed in 1867 (McCann. 1961). Two years after Polack's book appeared New Zealand was visited by 
E. Dieffenbach, who published an account of his travels. The second volume of his work appeared in 1843. and included a catalogue of Reptiles and Amphibia by J. E. Gray. This cites Polack as stating that the New Zealand species resemble the European Amphibia, but indicates that Dieffenbach did not see any himself.

        

          
— 
H. B. F.
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