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An Empirical Method of Describing Stands of Vegetation





        

          An Empirical Method of Describing Stands of Vegetation
        

        

          


A. P. Druce


(Botany Division, Department of Scientific and Industrial Research)
        

        

          

There are many ways of describing; vegetation and discussions on the various methods fill many pages of textbooks and scientific journals. It is sometimes forgotten that the value of a particular method can only be assessed in relation to the purpose for which it is used. The special interests of the ecologist or the group to which he is attached will determine the field of study; once the field has been chosen the scientific method must be followed, but the choice in the first place is a subjective one. In the study of vegetation the rigid following of a particular school is to be avoided; flexibility of approach is essential because one's objects and interests are very probably unique. An example of inflexibility in the study of vegetation is provided by the Braun-Blanquet school of phytosociology, although recently it has been shown that the system can be modified to suit other purposes (Poore's 1955 a, b, c, 1956). (For a description of the Braun-Blanquet system see the first of Poore's articles.)

          
Anyone's individual approach to the study of vegetation will depend on the people he has talked with, the books and papers he has read, and the types of vegetation before him. For myself, I wanted a method of describing vegetation that would enable a person, working singly, to record as much as possible— including the identity of all the species of higher plants present— during a short stop of say half an hour on reconnaissance survey work. The method had to be applicable to all types of vegetation, and no aspect of the vegetation was to be studied in such detail that other aspects were neglected. The method I shall be describing below has been used for a number of years to record many different types of vegetation and during that time several modifications have been made to it. I would like to make it clear that no part of the method is original; the various pieces have simply been put together to serve my particular purpose. No existing method seemed suitable as it stood— in fact some writers intentionally omit mention of certain attributes of vegetation. Thus Dansereau (1953, p. 110) can say of his method, with its emphasis on structure, that ‘ one of its special advantages is the fact that it does not necessitate a taxonomic inventory‘. Note, too, that Greig-Smith in his recent book (1957, p. 132) dismisses vertical structure (stratification) in half a dozen lines under ‘ physiognomy ‘, yet treats horizontal structure (pattern) in great detail.

        

        


        

          

            
Approach to the Study of Vegetation
          

          
Before describing the method in detail I would like to draw attention to the work of a few people who have, I think, done much to clarify our approach to the study of vegetation during recent years.

          
Major (1951) clearly pointed out that ‘vegetation is not a function of soil; soil is not a function of vegetation. Both the soil and vegetation of a particular landscape are functions of the factors of that landscape, that site, that ecosytem, that environment…. Vegetation and soil develop concomitantly.’ Jenny (1941, 1946) pointed out the same, and has subsequently named the sampling unit of soil plus vegetation a tessera Jenny. 1958). To summarise it may be said that a tessera or the soil or the vegetation considered separately) is a function of the following five factors:



	biota
	


	climate
	}


	soil parent material
	} environmental factors


	topography and ground-water table
	}


	time
	




          
If this is clearly understood then we will have no more circular arguments with the botanist saying that the vegetation of two areas is different because the soils are different, and the pedologist saying that the soils are different because the vegetation is different. The main purpose of vegetation study, then, is to relate the vegetation to the available biota (vegetation history), to the environment (synecology) and to time (vegetation dynamics). But the description of vegetation (plant sociology) must precede the study of its relations. (The description of soils is the pedologist's field and is not discussed here.) Records of stand surveys are the basic data of plant sociology; in the words of Major (1958), ‘unless these stand surveys become part of the literature, the data of vegetation study will disappear along with their interpretation as the interpretation becomes obsolete‘. A stand is any area of vegetation that has been ‘ treated as a unit for purposes of description’ (Greig-Smith. 1957, p. 120), a ‘ concrete natural community ‘ at a particular place and time. It is not an ‘ association ‘, as it is so often called in New Zealand (e.g. Cunningham, 1953); an ‘association is an abstraction, a class produced by choice of class-concept or definition’ (Whittaker, 1957). A stand is composed of a group of species-populations and it is most important to keep in mind that ‘ any ecologic study which treats …combinations of populations as a community without reference to preceding levels and with concepts directly developed for the emergent area is based on an emergentist assumption, whether consciously expressed or not’ (Bray, 1958).

          
To be able to relate vegetation to the environment and to time, especially in an environmentally diverse and changing country like New Zealand,



it is essential that environmental variation within the sample area be as small as possible and that the vegetation— not the species— be of roughly uniform age. This means that sample areas within stands have to be chosen subjectively. In the region being investigated sample areas (preferably a number for each stand) may be placed in any of four ways: (1) along an environmental gradient, such as altitude, moisture or slope (Whittaker, 1956; McIntosh, 1958); (2) in stands of varying age; (3) in subjectively recognised noda (a nodum is an abstract vegetation unit of any rank and may be compared with a taxon— Poore. 1956); or (4) they may be placed in large numbers without reference to environmental gradients or apparent aggregations of species (Curtis and McIntosh, 1951; McIntosh, 1958). The vegetation of the region may then be analysed and described in terms of sequences— biosequences, climosequences, toposequences, lithosequences, chronosequences (successions), (Jenny. 1946, 1958)— or in terms of continua or gradients (Curtis and McIntosh, 1951; Whittaker, 1956, 1957; Greig-Smith, 1957; McIntosh, 1958). It is not, however, my intention to discuss the classification of communities in this article.

          
Any description of vegetation will take into account one or more of the following:

          

	
physiognomy: the general external appearance of the vegetation

	
composition: the species present; their density, cover, size (height, basal area), and yield

	
structure: the horizontal distribution (pattern) and vertical distribution (stratification) of the species

	
function: how the species respond to the continuously changing environment (seasonal changes: growth, flowering, fruiting, dispersal, leaf fall and renewal: growth form, life form, leaf form— size, shape, texture)

	
dynamics: how any of the above attributes of vegetation change with time.


          
I have not included frequency in the above list of criteria since it is a complex, non-absolute measure, dependent partly on density and partly on pattern, and has meaning only in relation to the particular size and shape of sampling area used (Greig-Smith, 1957, pp. 2-11).

          
A statement that attempts to define a vegetation system at all fully will in most cases become very complex. A subjective selection must, therefore, be made of criteria to be used in the characterisation and comparison of stands. In the description of a stand at a particular place and time during a reconnaissance survey few observations need, or can, be made about function or dynamics. As a rule, however, indirect evidence (e.g. the patterns of regeneration of the various species) is used to judge whether the vegetation is changing or not. That leaves us with physiognomy, composition and structure. The most important aspects of these I considered to be, for my purpose, four in number:
physiognomy, the species present, their cover or abundance (qualitative rating of density), and 
stratification. For other purposes other aspects would be emphasised, for instance yield in forest survey work (see Cunningham, 1953, in this journal).

          


          
Let us now imagine that we are in a stand of vegetation— a forest community for example. Where shall we sample the vegetation ? What we require, as has been pointed out above, is a relatively uniform area of land; in addition to this, directional change in the vegetation should not be apparent. There is no such thing as uniform vegetation of course, for the individuals of each species form varying patterns within the community, but within the sample area there should be no obvious change of overall pattern, stratification, physiognomy or composition in any particular direction, such as might occur towards a stream or ridge top.

          
The size of the sample area is determined empirically and will be different for different stands. The larger the area, the greater will be the information obtained and the more will variation in the stand be averaged out. In practice, however, the law of diminishing returns applies so that a compromise is necessary. If, after about five minutes searching over an increasingly large area, no further species can be added for any layer I consider that the list of species will be complete enough for the purpose in hand. We shall not worry about ‘ minimal area’ for the community, since the concept is theoretically indefensible (Poore, 1956; see also Greig-Smith, 1957, p. 137).

          
The number of samples taken in a stand will depend, in practice, on the time available— usually I have taken only one or a few though obviously it would be better to take a number so that some information on variation within the stand could be obtained. In view of this, and also because the areas are chosen subjectively, it might be better to consider the ‘ samples’ as examples of the vegetation in a stand.

        

        

          

            
Method of Description
          

          
The method involves the use of a guide or master card (Fig. 1) and the filling in of sample cards (e.g. Figs. 2 and 3). The master card is a piece of stiff drawing paper held against a base of aluminium, hardboard or other material by two rubber bands. The card may be sprayed with plastic to protect the surface. The sample cards are blank sheets of cartridge paper, 6 in. by 7 in., that can be filed upright without buckling; before use, each card is folded so as to make two columns 3½ in. wide. The master card contains the instructions for filling in the sample card which is placed— in a folded position— under the rubber bands. The left-hand column of the sample card (Fig. 2) is filled in using the list of headings on the left of the master card, the right-hand column and the two columns on the reverse side of the sample card (Figs. 2 and 3) are filled in using the instructions on the right of the master card (under the sample card).

          
By listing the species in layers, and rating their cover or abundance, a relatively clear and simple statement can be made about the vegetation of the sample area. Details of the environment are recorded under headings in the upper part of the left-hand column. Other aspects of the vegetation are recorded under headings in the lower part of this column, and by the





[image: Fig. 1: Master card showing rubber bands for holding sample card. (Fig. approx. two-thirds actual size.)]
Fig. 1: Master card showing rubber bands for holding sample card. (Fig. approx. two-thirds actual size.)


use of superscripts placed against the various species in the right-hand column, as follows:

          

	
physiognomy is described under the following headings: 
name, canopy, trunks, crowns

	
composition: size is indicated by the height ranges of the layers and by superscripts (sd, ss, sp, p, 4, 5, 6, 7, juv) placed after the species

	
structure: markedly clumped or patchy (contagious) patterns of distribution are indicated by the use of the superscripts C or G placed before the species



	
function: predominant growth forms are indicated in the name of the stand, and by the names given to each layer; low vitality (poor growth) is indicated by the use of the superscript O placed before the species

	
dynamics: evidence of change is recorded under the following headings: 
dead, logs, browsing, trampling, burning, cutting, age, regeneration, dynamics.


          
Since no measure of yield is required and none of the above attributes of vegetation depend directly on size of sample area, it is not necessary to mark out a quadrat; this saves much time, especially in forest.

        

        

          

            
Filling in the Sample Card
          

          
Each item on the master card is discussed below in the order in which it is listed, though in practice only part of the left-hand column can be completed at the start. After the vegetation has been described by layers the remainder of the left-hand column is completed. Provided most of the species can be identified on the spot the majority of stands can be described in under half an hour. Lowland forest communities with many layers may take longer.

          
No. In. DT.: Number card for filing, initial card and give date.

          
Name: A name based on the composition of the canopy layer(s) and the predominant growth form(s) is given to the stand. Canopy layers are separated by a bar; species in the same layer are linked by a dash. (For suggesting the use of these symbols in this way I am indebted to Mr. 
I. A. E. Atkinson.) In open stands (e.g. those of water, sand, gravel and rock), and in some others as well (e.g. bog), it is customary to indicate the site in the stand name. Whatever name is used it should quickly bring to mind the community described on the card. Here are some examples of stand names:

          

	miro/kamahi forest

	red beech-silver beech forest

	rimu-rata/tawa/mahoe forest

	manuka-
Coprosma-Dracophyllum scrub

	
Danthonia cunninghamii-Phormium-Dracophyllum shrub-tussock land

	
Danthonia flavescens/Celmisia spectabilis tussock grassland

	
Danthonia-sweet vernal pasture

	
Phyllachne-Raoulia rubra fellfield

	
Oreobolus-Carpha-Celmisia bog.


          

Loc./Grid: Indicate the locality as precisely as possible, give the grid reference (instructions are printed on L. and S. maps), and the number of the map.

          
Alt
.: If you are working over a large altitudinal range and away from trig points it is essential to have a pocket aneroid barometer (altimeter). Enter the actual reading on the card, e.g. 1,050 ft. (an.). The aneroid must be read at all points of known height, also on leaving and arriving at a base, starting point or camp. Later a correction can be worked out,




[image: Fig. 2: A completed sample card, front side (redrawn and rearranged from original card). (Fig. approx. two-thirds actual size.)]
Fig. 2: A completed sample card, front side (redrawn and rearranged from original card). (Fig. approx. two-thirds actual size.)


not uncommonly of several hundred feet, and the corrected height inserted on the card, e.g. 1,290 ft. (corr.).

          
Site/Exp
.: Describe the site in terms of landform and the position on the landform; note the exposure if necessary. Some typical sites are:



	ridge top (exposed)
	river bed


	ridge side (exposed)
	river bank


	ridge side (sheltered)
	river flat (flood plain)


	hillside
	plain


	valley side
	terrace


	valley floor
	fan


	cliff
	scree


	swamp
	moraine


	bog
	dune



          

Slp./Asp.: Estimate the range of slope in degrees and use a small pocket compass to give you the aspect. For a ridge site give the alignment of the ridge.

          


          
S.P.M.: Soil parent material is the material from which the soil is formed, i.e. it is the initial state of the soil. It is usually weathered rock, less commonly the rock itself or organic material (peat). The S.P.M. may include any residual part or any transported part of a previous soil. For example, the S.P.M. of much of the soil that supported hard beech forest on the hills to the east of the Hutt Valley consists of the remaining parts of a very old soil, usually many feet deep, formed under a climate warmer than the present. S.P.M. is a very important factor determining vegetation patterns. Record, if possible, therefore:

          


	(1)
	
whether the material is residual (weathered in situ) or transported (loess, blown sand; scoria; volcanic ash, pumice lumps and lapilli; glacial deposits; alluvium, colluvium, the last mentioned being material that has accumulated, usually at the base of slopes, as a result of rockfalls, debris slides, debris avalanches, mudflows, lahars or volcanic mudflows, solifluction, creep, etc.)


	(2)
	
the kind of rock (e.g. limestone, mudstone, sandstone, greywacke; rhyolite, ignimbrite, andesite, basalt, serpentine; schist, gneiss, marble)


	(3)
	
the texture of the material, which may be 
clay (less than .002 mm.), 
silt (.002-.02 mm.), 
fine sand (.02-.2 mm.), 
coarse sand (.2-2 mm.), 
gravel (up to c. 1 in.), 
stones (up to c. 7 in.), 
boulders (larger than 7 in.), or any combination of these.


          
A very large number of different soil parent materials occur (see N.Z. Geological Survey 1958: Geological Map of N.Z.; Soil Bureau Bull. 5, 1954: General Survey of the Soils of North Island, N.Z.). Not infrequently, especially in areas with well-developed soils, it may be impossible to determine the precise nature of the soil parent material. A few examples of soil parent materials are given below to demonstrate the sort of brief description to be aimed at:

          

	weathered greywacke

	stony colluvium (greywacke)

	sandy and silty alluvium over boulders (greywacke)

	andesitic ash (sand) over greywacke

	rhyolitic ash and lapilli (gravelly sand)


          

Drain.: Drainage is judged according to the following scale (American Soil Survey Manual). This is not always easy to do, but in view of the great importance of whether there is too much or too little water in the soil, an attempt should be made. Often the plants themselves will indicate how well drained a site is. Poorly drained conditions result from a high water table, a slowly permeable layer within the profile, seepage, or from some combination of these conditions.

          


	(0)
	
very poorly drained: water is removed so slowly that the water table remains at or on the surface the greater part of the time.


	(1)
	
poorly drained: water is removed so slowly that the soil remains wet for a large part of the time. The water table is commonly at or near the surface during a considerable part of the year.


	(2)
	
imperfectly drained: water is removed from the soil slowly enough to keep it wet for significant periods but not all the time.


          


          

            

[image: Fig. 3: The reverse side of the sample card shown in Fig. 2.]
Fig. 3: The reverse side of the sample card shown in Fig. 2.


          

          


	(3)
	
moderately well drained: water is removed from the soil somewhat slowly, so that the profile is wet for a small but significant part of the time.


	(4)
	
well drained: water is removed from the soil readily but not rapidly.


	(5)
	
somewhat excessively drained: water is removed from the soil rapidly.


	(6)
	
excessively drained: water is removed from the soil very rapidly.


          

Canopy: In forest and scrub note the smoothness and continuity of the canopy by such terms as very uneven, uneven, even, smooth (windshorn), discontinuous (few or many canopy gaps), almost completely broken. If certain trees or shrubs project above the general level of the canopy note them as ‘emergent‘.

          

Trunks: In forest note the form of the trunks of the more important canopy species by such terms as straight, twisted, leaning, much-branched, unbranched.

          

Crowns: In forest indicate the shape and depth (spreading, rounded, deep, conical, etc.), diameter (small, medium, large), and density (compact, diffuse) of the crowns of the more important canopy species and note



any conspicuous damage. In scrub and tussock grassland the diameters of the important species can be measured with an expanding rule, e.g. 
Danthonia flavescens (2), 3, (4) ft. diam., indicating that most tussocks have a spread of three feet.

          

Dead: Note here any standing dead or dying plants.

          

Logs: In forest note the size and abundance of stumps (in position or overturned) and logs on the floor. Note their presence in scrub, tussock grassland, etc., as evidence of vegetational change.

          

Brows., Trampl., Burn., Cutt.: Browsing, trampling, burning and cutting are four common disturbance factors. Record any observations you can make, including the presence of animals in the vicinity. In particular watch out for charred wood, even small pieces of which are preserved for a long time.

          

Age: In secondary vegetation the age of the oldest pioneer trees and shrubs will indicate the age of the stand. In primary vegetation even if the maximum age of the trees and shrubs is known it can only indicate a minimum age for the stand.

          

Regen.: Note which important species appear not to be regenerating and which are regenerating profusely.

          

Dynam.: Note whether the stand is primary or secondary vegetation, its approximate position in any succession, and. if possible, to what extent it is modified.

          

Listing the Species by Layers: The instructions for filling in the rest of the sample card are on the master card (Fig. 1). In practice it is quite impossible to start filling in the card at the top and then proceed to the bottom. Especially in forest you cannot see very much from any particular spot, so the card is filled in a bit here, a bit there, as you move about to get as many different views as possible. First of all each layer is named by the predominant growth form, or forms, and the species listed under the apropriate layer (Figs. 2 and 3: note that all names are abbreviated— often more so than shown here). Usually little trouble is experienced in distinguishing either canopy layers or the lowest layers, but sometimes in forest the subcanopy shrubs and trees vary continuously in height; it is better, then, to consider all the species as belonging to a single diffuse layer rather than list them in arbitrary height ranges. In compiling the lists those species which occur only as juveniles in a layer. or which have already been listed for a higher layer. are placed to the right (Fig. 3); regeneration of a species is more easily followed in this way. Combines, such as are formed by northern rata with many other trees, are listed like this: 
D.cupr. + M.rob. Bryophytes on the floor are usually treated as a single entity, though sometimes important species (
e.g. Sphagnum spp.) are listed separately. Lichens are always lumped together. Juvenile trees are given a superscript according to the size class they fall into, as shown on the master card (Fig. 1) (sd— seedling, ss— small sapling, sp— sapling, p— pole). Juveniles of other plants may be designated sd or juv according to their size.

          


          
The next step is to estimate the cover, and measure— estimate if out of reach— the height range of each layer, again by walking about in the sample area. Cover is used here in the usual sense as the percentage area covered by the various species, not the percentage of the ‘ground occupied by perpendicular projection on to it of the aerial parts of individuals of the species’ (Greig-Smith, 1957, p. 5). How nearly the two correspond depends on the proportion of gaps in the leaf mosaic. For example, a beech forest having 90% (canopy) cover may have only 50% cover of leaves, twigs, etc.

          
During a third inspection of the area underline or place brackets round each species, when necessary, to indicate its cover or abundance rating as shown in the figures (use numbers instead if you like). Add any species seen that have not already been listed. Mark those species with low vitality (O). and those with obviously clumped or patchy (contagious) distributions (C).(the distribution of the individuals of most species is contagious to some extent— Greig-Smith, 1957). Species occurring only in canopy gaps, thus having markedly contagious distributions, can be marked (CG) or just (G). Finally, in forest, note the D.B.H. (diam. breast height) of the trunks of the more important trees. The D.B.H. classes are shown on the master card. The less common classes are placed in brackets, e.g. rimu (5), (6), (7). A graduated stick, slasher, expanding rule or diameter tape may be used to measure the trees.

          

Listing Epiphytes and Lianes: Low epiphytes are those on logs, stumps, tree-ferns and the bases of trees, high epiphytes those on tree trunks and branches. When the epiphytes and lianes have been listed dashunderline or place in brackets those species which are prominent or inconspicuous respectively. Prominence takes into account both size and cover: thus a few clumps of 
Collospermum hastatum may make the species prominent, but a very large number of fronds of a filmy fern needs to be present for the fern to be rated prominent. Inconspicuous high epiphytes will almost certainly be incompletely listed, unless a fallen tree happens to be in the sample area.
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This key is intended for the use of students, teachers, ecologists, soil scientists, amateur biologists, and others with no detailed knowledge of earthworms, who may find it useful from time to time to identify New Zealand earthworms. A total of 182 species, of 34 genera, are included. Further information on these species is contained in the author's The Earthworm Fauna of 
New Zealand (Lee, 1959). Geographical coverage comprises the mainland of New Zealand (including North, South and Stewart Islands, with associated off-shore islands, Kermadec Islands, Chatham Islands, Auckland Islands, Campbell Islands, Macquarie Island and Antipodes Islands. Only external characters which can be identified with the naked eye, or with the aid of a 5x or lOx hand lens, have been used in compiling the key. except in the case of nine species of the genus Maoridrilus, which can be distinguished only by differences of internal anatomy.

        

        

          

            
Habitats of New Zealand Earthworms
          

          
Earthworms, as their name implies, are for the most part soil inhabiting animals, though some species are found in habitats other than soil. The habitats from which New Zealand earthworms have been collected may be classified as follows:

          


	1.
	Terrestrial



	a.
	soil, including leaf mould under forest, scrub, etc.


	b.
	under logs and stones


	c.
	under the bark of dead trees and in rotting logs


	d.
	in decaying plant remains in the axils of branches of forest trees.




	2.
	Aquatic



	a.
	in the mud and under stones of stream, pond and lake bottoms


	b.
	in the water of deep lakes


	c.
	in swamps


	d.
	in the intertidal zone on sea shores and in brackish water adjacent to the sea.




          
It should be noted that there are a number of kinds of small worms, related to earthworms, which are aquatic; these are not included in the key.
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Principal Divisions of the New Zealand Earthworm Fauna
          

          
The earthworms of New Zealand include a large number of species, mainly native, belonging to the family Megascolecidae and a small number of introduced species, belonging to the family Lumbricidae. (See table below.)



	Family
	Species
	Origin
	Habitats


	Megascolecidae
	168
	161 native


5 introduced


2 possibly


introduced
	Mainly in soil and leaf mould; a few in other habitats listed above. Usually under native vegetation; rarely in pastures and cultivated soils.


	Lumbricidae
	14
	Introduced,


probably


from


Europe
	Very common in pastures and cultivated soils; rare in soils under native vegetation. A few species in compost and dung. One species aquatic; others occasionally found in water.



          
Two types of native megascolecid worms are illustrated in Figs. 1 and 2, and a typical lumbricid (
Allolobophora caliginosa) is illustrated in Fig. 3.

        

        

          

            
Some Notes on the Anatomy of New Zealand Earthworms
          

          
The anatomical characters described below are those that have been used in the key for the identification of species. 
Colour can only be relied upon for living specimens, and should be noted first when examining an earthworm. The remainder of the characters listed are more easily observed on dead than on living specimens. Identifications can only be made with certainty on sexually mature specimens, i.e. on specimens which have a clitellum.

          

Orientation: Earthworms usually move forwards, but they also move backwards, so the identity of front and rear is not always apparent from the direction of movement. At the front or head end, there is the prostomium (this is a small fleshy lobe which projects forward above the mouth; it is described and figured below). Anterior segments are in general much larger than posterior segments; there is also much variation in size from one segment to the next anteriorly, while posterior segments tend to be small and of rather regular size (see Figs. 1-3). The clitellum is usually much closer to the anterior end than to the posterior end.

          

Size: Within a species, considerable size variation is common, so size is not always a useful character for identifying species. However, taken in association with other characters it is often useful, and it can occasionally be the principal means of distinguishing species which differ greatly in size.

          


          

Colour: Colour is often useful in identification. Only the colour of living specimens is reliable as the common preservatives and fixatives rapidly remove most of the colour. Some worms are pigmented and the body wall is opaque, while others are unpigmented and may be white and opaque or the body wall may be quite transparent and the blood vessels, intestine, etc., may be readily visible. Pigmented species are usually darker in colour dorsally than ventrally— they may often be white and unpigmented ventrally, but pigmented dorsally. Unpigmented species which are semi-transparent often have a pale pink colour which is due to haemoglobin in the blood; this colour disappears very rapidly when the animal is preserved.

          

Segments: Segments are the rings into which the body of an earthworm is divided by grooves (the grooves are intersegmental furrows). Much of the identification of earthworms depends on counting segments accurately and determining the positions of various structures in relation to the segments. The following points should be remembered when counting segments:

          

            
All earthworms have a prostomium, which is a fleshy lobe that projects forward over the mouth (see Figs. 4-11 and further description below). The prostomium is not counted as a segment; segment 1 is the segment that surrounds the mouth.

            
In some species, some or all of the segments are divided into smaller rings by secondary annulations, similar to intersegmental furrows (see Figs. 29, 30 and 41). The secondary annulations are often shallower than the intersegmental furrows, but sometimes there is no obvious difference. The chaetae may then be used as a check on the number of segments; there are no chaetae on segment 1, but from segment 2 back there is a ring of chaetae on each segment (see further description under ‘chaetae ’ below).

            
In some species intersegmental furrows are entirely lacking on the clitellum (see Figs. 12, 14 and further description under ‘clitellum’ below). The chaetae may then be used as a guide to the segmentation.

            
(In one species (
Pheretima peregrina) there are neither intersegmental furrows nor chaetae on the clitellum.)

          

          

Prostomium: The prostomium is a small fleshy lobe which projects forward from segment 1 above the mouth opening. Viewed from above, the prostomium may be sharply marked off from segment 1 or may extend back to some extent across the dorsal aspect of segment 1. The extent to which the prostomium is dovetailed into segment 1 is often a useful feature for identification. Four arrangements of prostomium and segment 1 are illustrated in Figs. 4-11. The names tanylobous, prolobous and epilobous are used to describe the types of prostomium illustrated.

          
Chaetae:
 The chaetae (sometimes called setae) are small spines, used by earthworms to move through the soil. They are arranged around the perimeter of the segments. There are none on segment 1, but they are found on every segment posterior to segment 1. Usually they can be seen with the naked eye. but a hand lens is sometimes necessary. There may be





[image: Figs. 1, 2. ‘Typical’ native (megascolecid) earthworms. Those two figures illustrate typical features of the most common kinds of New Zealand megascolecids Fig. 1: Note— Anterior segments larger than posterior segments. Clitellum covering dorsal, lateral and ventro-lateral surfaces of 13-19. Chaetae arranged in four pairs per segment (except segment 1), a ventro-lateral pair and a dorso-lateral pair on each side. Two pairs of prostatic pores, a pair on 17 and a pair on 19, each pore situated on a prominent papilla. The two prostatic pores of each side joined by a longitudinal seminal groove, passing across 18. Male pores one on each side, on 18, in the seminal grooves. Spermathecal pores ventro-lateral, in intersegmental furrows, a pair in each of furrows 7/8 and 8/9. Tubercula pubertatis on 11, 12, 20 and 21; on 11 there are two small tubercula, symmetrically arranged, one each side of the ventral mid-line. On 12, 20 and 21 the tubercula are unpaired and lie across the ventral mid-line. Fig. 2: Note— Anterior segments larger than posterior segments. Clitellum covering entire surface of 14-16. Chaetae numerous on each segment except the first, closely spaced on ventro-lateral, lateral and dorso-lateral aspects of the segments, with wide ventral and dorsal spaces. One pair of combined male and prostatic pores, on 18, each pore situated on a prominent papilla. Spermathecal pores ventro-lateral, in intersegmental furrows, a pair in each of furrows 5/6, 6/7, 7/8 and 8/9. No tubercula pubertatis. Fig 3. ‘Typical’ introduced (lumbricid) earthworm Note— Anterior segments larger than posterior segments. Clitellum covering dorsal and lateral surfaces of 28-34 (i.e. clitellum much further back than in megascolecids). Tubercula pubertatis on clitellum as swollen lateral or ventro-lateral ridges, in this on 31-33. Chaetae arranged in four pairs on each segment except the first, a ventro-lateral pair and a dorso-lateral pair on each side. Male pores on 15 (in some lumbricids they are on 13 or 14), one on each side, ventro-lateral; the pores have thickened lips which may (as in this figure) overlap the intersegmental furrows and extend on to adjacent segments. There are no prostatic pores. Spermathecal pores in lumbricid species are usually dorso-lateral, sometimes absent.]
Figs. 1, 2. ‘Typical’ native (megascolecid) earthworms. Those two figures illustrate typical features of the most common kinds of New Zealand megascolecids


Fig. 1: Note— Anterior segments larger than posterior segments. Clitellum covering dorsal, lateral and ventro-lateral surfaces of 13-19. Chaetae arranged in four pairs per segment (except segment 1), a ventro-lateral pair and a dorso-lateral pair on each side. Two pairs of prostatic pores, a pair on 17 and a pair on 19, each pore situated on a prominent papilla. The two prostatic pores of each side joined by a longitudinal seminal groove, passing across 18. Male pores one on each side, on 18, in the seminal grooves. Spermathecal pores ventro-lateral, in intersegmental furrows, a pair in each of furrows 7/8 and 8/9. Tubercula pubertatis on 11, 12, 20 and 21; on 11 there are two small tubercula, symmetrically arranged, one each side of the ventral mid-line. On 12, 20 and 21 the tubercula are unpaired and lie across the ventral mid-line.


Fig. 2: Note— Anterior segments larger than posterior segments. Clitellum covering entire surface of 14-16. Chaetae numerous on each segment except the first, closely spaced on ventro-lateral, lateral and dorso-lateral aspects of the segments, with wide ventral and dorsal spaces. One pair of combined male and prostatic pores, on 18, each pore situated on a prominent papilla. Spermathecal pores ventro-lateral, in intersegmental furrows, a pair in each of furrows 5/6, 6/7, 7/8 and 8/9. No tubercula pubertatis.



Fig 3. ‘Typical’ introduced (lumbricid) earthworm


Note— Anterior segments larger than posterior segments. Clitellum covering dorsal and lateral surfaces of 28-34 (i.e. clitellum much further back than in megascolecids). Tubercula pubertatis on clitellum as swollen lateral or ventro-lateral ridges, in this on 31-33. Chaetae arranged in four pairs on each segment except the first, a ventro-lateral pair and a dorso-lateral pair on each side. Male pores on 15 (in some lumbricids they are on 13 or 14), one on each side, ventro-lateral; the pores have thickened lips which may (as in this figure) overlap the intersegmental furrows and extend on to adjacent segments. There are no prostatic pores. Spermathecal pores in lumbricid species are usually dorso-lateral, sometimes absent.








8, 10, 12 or more than 12 chaetae per segment. The number of chaetae per segment and their arrangement on the segments are very useful characters for the identification of species. Various arrangements are illustrated in Figs. 17-26.

          
The chaetae on each side of each segment are designated in order from the most ventral to the most dorsal, by the letters a, b, c, etc., as shown in the figures. In describing the location of pores and other external features used in identification it is convenient to imagine a number of longitudinal lines, passing through corresponding chaetae on adjacent segments (see Figs. 27, 28), and refer the location of the pores or other features to the lines.

          
Clitellum:
 The clitellum is a glandular thickening of the body wall, present in sexually mature individuals, except in 
Maoridrilus nelsoni, M. transalpinus, Octochaetus brucei, Hoplochaetina robusta, Rhododrilus albidus, R. minimus, in which the clitellum has not been observed, and





[image: Figs. 4-11. Various kinds of prostomiumFigs. 4, 5. Tanylobous prostomium 4: Dorsal aspect. Grooves defining limits of prostomium extend back right across segment 1. 5: Lateral aspect. Prostomium overhangs mouth opening. Figs. 6, 7. Prolobous prostomium 6: Dorsal aspect. The prostomium appears as a small lobe, marked off by a transverse groove from segment 1. 7: Lateral aspect. Figs. 8-11. Two varieties of epilobous prostomium Longitudinal grooves defining limits of prostomium extend back on to segment 1, but not to the posterior margin of the segment. The prostomium may be marked off by a transverse groove at the end of the longitudinal grooves (as in Figs. 10, 11) or there may be no transverse groove (as in Figs. 8, 9). Figs. 12-16. Clitellum. Various arrangements: all diagrams illustrate lateral aspect of body. Figs. 12, 13: Clitellum completely surrounding segments. In Fig. 12 the intersegmental furrows are entirely obliterated; in Fig. 13 intersegmental furrows are still visibe, but slightly suppressed. Nephridiopores in line with chaeta c in Fig. 12, in line with chaeta d in Fig. 13. Figs. 14, 15: Clitellum developed only on dorsal and lateral aspects of segments. Nephridiopores in line with chaeta d in Fig. 14. Fig. 16: Clitellum developed only as a darker pigmented patch on the body wall; dorsal and lateral only. Nephridiopores in line with chaeta d. Figs. 17-20. Various arrangements of chaetae; diagrammatic representations of chaetal arrangements as seen in a cross-section of the body Fig. 17: Eight chaetae per segment, arranged in pairs; this the most common chaetal arrangement. Fig. 18: Eight chaetae per segment, arranged in pairs; the body is more or less square in section and the pairs of chaetae are located on the corners of the square. This arrangement of chaetae is found in a number of species of Maoridrilus and Neodrilus. Fig. 19: Eight chaetae per segment; the chaetae are not in pairs, but are fairly evenly spaced on each side of the body. Fig. 20: Eight chaetae per segment; the chaetae are irregularly spaced.]

Figs. 4-11. Various kinds of prostomium


Figs. 4, 5. Tanylobous prostomium


4: Dorsal aspect. Grooves defining limits of prostomium extend back right across segment 1. 5: Lateral aspect. Prostomium overhangs mouth opening.



Figs. 6, 7. Prolobous prostomium


6: Dorsal aspect. The prostomium appears as a small lobe, marked off by a transverse groove from segment 1. 7: Lateral aspect.



Figs. 8-11. Two varieties of epilobous prostomium


Longitudinal grooves defining limits of prostomium extend back on to segment 1, but not to the posterior margin of the segment. The prostomium may be marked off by a transverse groove at the end of the longitudinal grooves (as in Figs. 10, 11) or there may be no transverse groove (as in Figs. 8, 9).



Figs. 12-16. Clitellum. Various arrangements: all diagrams illustrate lateral aspect of body.


Figs. 12, 13: Clitellum completely surrounding segments. In Fig. 12 the intersegmental furrows are entirely obliterated; in Fig. 13 intersegmental furrows are still visibe, but slightly suppressed. Nephridiopores in line with chaeta c in Fig. 12, in line with chaeta d in Fig. 13. Figs. 14, 15: Clitellum developed only on dorsal and lateral aspects of segments. Nephridiopores in line with chaeta d in Fig. 14. Fig. 16: Clitellum developed only as a darker pigmented patch on the body wall; dorsal and lateral only. Nephridiopores in line with chaeta d.



Figs. 17-20. Various arrangements of chaetae; diagrammatic representations of chaetal arrangements as seen in a cross-section of the body


Fig. 17: Eight chaetae per segment, arranged in pairs; this the most common chaetal arrangement. Fig. 18: Eight chaetae per segment, arranged in pairs; the body is more or less square in section and the pairs of chaetae are located on the corners of the square. This arrangement of chaetae is found in a number of species of 
Maoridrilus and 
Neodrilus. Fig. 19: Eight chaetae per segment; the chaetae are not in pairs, but are fairly evenly spaced on each side of the body. Fig. 20: Eight chaetae per segment; the chaetae are irregularly spaced.










[image: Figs. 21-26. Various arrangements of chaetae; diagrammatic representations of chaetal arrangements as seen in a cross-section of the body. Fig. 21: Ten chaetae per segment: this arrangement is known only in the two species of Decachaetus. Fig. 22: Twelve chaetae per segment, arranged in pairs. Fig. 23: Twelve chaetae per segment, fairly evenly spaced on each side of the body. Fig. 24: Twelve chaetae per segment, a ventro-lateral pair and a dorso-lateral group of four closely spaced chaetae on each side of the body; this arrangement is known only in Diporochaeta caswelli. Fig. 25: More than twelve chaetae per segment, fairly evenly spaced on each side of the body. Fig. 26: More than twelve chaetae per segment, arranged in pairs. Figs. 27, 28. Diagrams showing the lines of chaetae, to which various pores and structures are referred. Figs. 29-38. Various arrangements of male and prostatic pores and associated structures in megascolecid earthworms. Figs. 29, 30: Two pairs of prostatic pores, on IT and 19, in line with chaeta f, each pore on a prominent conical papilla; longitudinal seminal groove joins the two prostatic pores on each side, curving slightly laterally and passing between chaetae f and g on 18. Male pores in seminal grooves on 18, between chaetae f and g. The species illustrated is Hoplochaetina polycystis. Figs. 31, 32: Two pairs of prostatic pores, on 17 and 19. in line with chaeta a, each pore on a prominent rounded papilla; a broad longitudinal ridge joins the two prostatic papillae of each side, curving slightly laterally across 18, and passing between chaetae a and b. Seminal grooves run along the ridges, and male pores-are in these grooves, on 18, between chaetae a and b. The species illustrated is Octochaetus sylvestris. Fig. 33: Two pairs of prostatic pores, on 17 and 19, in line with chaeta a, each pore in the centre of a small pale area, not on a papilla. Seminal grooves running longitudinally across 18, close to chaeta a; male pores in seminal grooves on 18, beside chaeta a. The species illustrated is Maoridrilus gravus. Figs. 34, 35: Two pairs of prostatic pores, on 17 and 19, each pore on an elongate, nipple-shaped papilla, the two papillae of each side overhanging 18. A prominent longitudinal ridge joins the two papillae of each side, curving slightly laterally across 18, and seminal grooves follow the crest of the ridge; male pores are on 18, one on each side, in the seminal grooves. The species illustrated is Deinodrilus kanieriensis; in this species the prostatic papillae are exceptionally elongated. Figs. 36, 37: One pair of prostatic pores, on 17, each pore on a small rounded papilla, slightly medial to line of chaeta b. Short seminal groove runs back down each papilla from the prostatic pore to the anterior edge of 18; male pores on 18, one on each side, close to anterior margin, at end of seminal grooves. The species illustrated is Rhododrilus agathis. Fig. 38: One pair of prostatic pores, on 17, occupying the position of the pairs of chaetae a b; pores not on papillae. Seminal grooves running back to the anterior edge of 18; male pores ac end of seminal grooves. The prostatic pores, seminal grooves and male pores are all located in a median ventral depression extending across 17 and overlapping slightly on to 16 and 18. The species illustrated is Neochaeta forsteri.]

Figs. 21-26. Various arrangements of chaetae; diagrammatic representations of chaetal arrangements as seen in a cross-section of the body.


Fig. 21: Ten chaetae per segment: this arrangement is known only in the two species of 
Decachaetus. Fig. 22: Twelve chaetae per segment, arranged in pairs.


Fig. 23: Twelve chaetae per segment, fairly evenly spaced on each side of the body. Fig. 24: Twelve chaetae per segment, a ventro-lateral pair and a dorso-lateral group of four closely spaced chaetae on each side of the body; this arrangement is known only in 
Diporochaeta caswelli. Fig. 25: More than twelve chaetae per segment, fairly evenly spaced on each side of the body.



Fig. 26: More than twelve chaetae per segment, arranged in pairs.



Figs. 27, 28. Diagrams showing the lines of chaetae, to which various pores and structures are referred.



Figs. 29-38. Various arrangements of male and prostatic pores and associated structures in megascolecid earthworms.


Figs. 29, 30: Two pairs of prostatic pores, on IT and 19, in line with chaeta f, each pore on a prominent conical papilla; longitudinal seminal groove joins the two prostatic pores on each side, curving slightly laterally and passing between chaetae f and g on 18. Male pores in seminal grooves on 18, between chaetae f and g. The species illustrated is 
Hoplochaetina polycystis. Figs. 31, 32: Two pairs of prostatic pores, on 17 and 19. in line with chaeta a, each pore on a prominent rounded papilla; a broad longitudinal ridge joins the two prostatic papillae of each side, curving slightly laterally across 18, and passing between chaetae a and b. Seminal grooves run along the ridges, and male pores-are in these grooves, on 18, between chaetae a and b. The species illustrated is 
Octochaetus sylvestris. Fig. 33: Two pairs of prostatic pores, on 17 and 19, in line with chaeta a, each pore in the centre of a small pale area, not on a papilla. Seminal grooves running longitudinally across 18, close to chaeta a; male pores in seminal grooves on 18, beside chaeta a. The species illustrated is 
Maoridrilus gravus. Figs. 34, 35: Two pairs of prostatic pores, on 17 and 19, each pore on an elongate, nipple-shaped papilla, the two papillae of each side overhanging 18. A prominent longitudinal ridge joins the two papillae of each side, curving slightly laterally across 18, and seminal grooves follow the crest of the ridge; male pores are on 18, one on each side, in the seminal grooves. The species illustrated is 
Deinodrilus kanieriensis; in this species the prostatic papillae are exceptionally elongated. Figs. 36, 37: One pair of prostatic pores, on 17, each pore on a small rounded papilla, slightly medial to line of chaeta b. Short seminal groove runs back down each papilla from the prostatic pore to the anterior edge of 18; male pores on 18, one on each side, close to anterior margin, at end of seminal grooves. The species illustrated is 
Rhododrilus agathis. Fig. 38: One pair of prostatic pores, on 17, occupying the position of the pairs of chaetae a b; pores not on papillae. Seminal grooves running back to the anterior edge of 18; male pores ac end of seminal grooves. The prostatic pores, seminal grooves and male pores are all located in a median ventral depression extending across 17 and overlapping slightly on to 16 and 18. The species illustrated is 
Neochaeta forsteri.





extending over several segments between segments 11 and 21 (in native species) or between segments 22 and 37 (in introduced species). It may cover the entire surface of the segments (as in Figs. 12, 13), in which case it is said to be complete, or it may be developed only on dorsal and lateral aspects of the segments (as in Figs. 14, 15, 16); it may cover over and entirely obliterate the intersegmental furrows (as in Figs. 12, 14) or the furrows may be visible but not so well developed (as in Figs. 13, 15), or it may differ only in colour from the surrounding body surface (as in Fig. 16).

          

Genital Pores: Earthworms are hermaphrodites (i.e. they have both male and female reproductive organs), but they are not self fertilising. During mating, sperm cells are transferred from the male organs of one worm to the spermathecae of the other worm. The sperm cells are then retained in the spermathecae until the female cells (eggs) are produced, when fertilisation is completed.

          
The external openings of the male and female organs and spermathecae are paired pores.

          
In the introduced lumbricid worms the 
male pores are ventro-lateral, on segment 13 or 15 (in all the most common species they are on 15). Each pore is situated in a slit-like depression; in some species the slit is bordered by white lips, narrow in a few species and wide, overlapping on to the adjacent segments in others (see Fig. 3).

          
In the native megascolecid worms the arrangement of the 
male pores is more complicated than in lumbricids. Associated with the male reproductive organs are one or two pairs of prostates, which have ducts that open to the exterior close to the male pores, at the 
prostatic pores, or open at 
combined male and prostatic pores. The pores are situated on any one, two or three of the segments 16, 17, 18, 19. Fig. 1 shows a megascolecid with male pores opening to the exterior on 18 and prostatic pores opening to the exterior on papillae on 17 and 19. Fig. 2 shows a megascolecid with combined male and prostatic pores on 18. The male and prostatic pores may be on papillae, on longitudinal ridges or transverse ridges, each in a small depression or one on each side of a mid-ventral depression, or they may simply open at the surface without any obvious papillae or depression. Where there are separate male and prostatic pores they are usually connected by longitudinal 
seminal grooves, one one each side of the body. Various arrangements of the male and prostatic pores and seminal grooves are illustrated in Figs. 29-42.

          
The spermathecae open to the exterior at paired 
spermathecal pores. There may be from one to five pairs of spermathecal pores, or, (in 
Bimastus tenuis and Bimastus eiseni only) there may be no spermathecal pores.

          
In the introduced lumbricids there are two or three pairs of spermathecal pores, a pair in each of the intersegmental furrows 9/10 and 10/11 (usually) or 8/9, 9/10 and 10/11 (in 
Allolobophora chlorotica only) or 9/10, 10/11 and 11/12 (in 
Dendrobaena rubida only), or there may be none (in 
Bimastus eiseni and 
Bimastus tenuis). The spermathecal pores are located



in the intersegmental furrows in line with chatea c or chaeta d (i.e. they are lateral or dorso-lateral).

          
In the native megascolecids there may be one to five pairs of spermathecal pores, in one or more of the intersegmental furrows 4/5, 5/6, 6/7, 7/8 and 8/9, or on the anterior or posterior margins of one or more of the segments 4-9, or occasionally between chaetae a and b on each side of one or more of these segments. Various arrangements of spermathecal pores are illustrated in Figs. 43-46.

          

Tubercula pubertatis: Tubercula pubertatis are raised, white, glandular pads, ventral or ventro-lateral, and are associated with the genital pores and the clitellum. They are found on segments bearing genital pores or on segments adjacent to those bearing genital pores, or on clitellar segments.

          
In lumbricids they are ventro-lateral raised pads, symmetrically located on the clitellum (see Fig. 3).

          
In megascolecids they are more variable in form; they may extend across the ventral mid-line as transverse ridges (as on segments 12, 20 and 21 in Fig.1) or they may be small, paired pads (as on segment 11 in Fig. 1), symmetrically disposed about the ventral mid-line (occasionally they may be asymmetric). They may be on the clitellar segments or on segments bearing genital pores, or on segments adjacent to those bearing genital pores. Not all species have tubercula pubertatis.

          
The number and disposition of these organs are reliable characters for the identification of lumbricids, but they are rather variable in megascolecids, and although they are often useful in identification, they are not generally used as a sole criterion for the distinction of species.

          

Nephidiopores: The excretory organs of earthworms are 
nephridia. Nephridia are of two main types— meganephridia and micronephridia. Meganephridia are paired organs, a pair in every segment except the first, opening to the exterior at 
nephridiopores. The nephridiopores are placed on each side of each segment, close to the anterior margin of the segment. Micronephridia have no external pores.

          
The position of the nephridiopores in species with meganephridia is a useful character for identification. They are sometimes easily seen with the naked eye, but frequently a hand lens must be used. They may be ventro-lateral, lateral or dorso-lateral, and their position is always referred to the lines of chaetae. In most earthworms they are in a regular line on each side of the body, as in Fig. 47, where they are in line with chatea c, but in some species they alternate between ventro-lateral and lateral or dorso-lateral positions in successive segments, as in Fig. 48, where they are alternately in line with chaeta b and chaeta c.

          

Internal Anatomy of
Maoridrilus: The features of internal anatomy necessary for the identification of the nine species of 
Maoridrilus referred to above are illustrated in Figs. 49 and 50.

          
To dissect an earthworm, proceed as follows:

          


	1.
	Pin the killed (and preferably fixed) earthworm to the bottom of a dissecting dish, with a pin placed about 10-20 segments back from the



clitellum, holding the worm down so that the mid-dorsal line is uppermost.


	2.
	Put sufficient water in the dissecting dish to cover the specimen.


	3.
	With a scalpel or a sharp-pointed pair of scissors, make an incision through the body wall in the mid-dorsal line, a few segments posterior to the clitellum. When making this incision, try to cut only the body wall, and not allow the scalpel or scissors to penetrate into the intestine.


	4.
	Carefully extend the cut forward from the first incision, following along the mid-dorsal line to the anterior end of the worm; take care not to cut through the wall of the intestine and other organs in making this cut.


	5.
	Lay the two sides of the body wall out flat on the dissecting dish and pin them down.


        

        

          

            
How to Use This Key
          

          
Earthworms are not easy animals to identify. The key has been made as simple as possible, but some practice will be necessary before it can be used quickly and species can be identified with certainty.

          
Commence at number 1. Three alternative sets of anatomical features are listed under 1. At the end of each alternative is another number.
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Figs 39-42. Various arrangements of male and prostatic pores and associated structures in megascolecid earthworms.


Fig. 39: Prostatic pores on 19, in position of chaeta b on small rounded papillae. Seminal groove runs forward from each prostatic pore to the male pore which is on a small flattish papilla, near the posterior margin of 18. The species illustrated is 
Sylvodrilus gravus; this is the only New Zealand species with prostatic pores only on 19. Fig. 40: One pair of combined male and prostatic pores, on 18, one on each side of a narrow median ventral depression which extends from the anterior edge of 17 to the posterior edge of 19. The species illustrated is 
Megascolex animae. Fig. 41: One pair of combined male and prostatic pores, on 18. one on each side of a small median ventral depression; each pore situated on a small round papilla, about in line with chaeta a. The species illustrated is 
Spenceriella pallida. Fig. 42: One pair of combined male and prostatic pores, on 18, one at each end of a prominent, transverse, ‘dumbbell’-shaped ridge, the pores in line with chaeta b. A number of small tubercula pubertatis surround the ridge bearing the pores. The species illustrated is 
Diporochaeta obtusa.


Figs. 43-46. Various arrangements of spermathecal pores.


Fig. 43: Pores in intersegmental furrows. Fig. 44: Pores at anterior margins of segments. Fig. 45: Pores at posterior margins of segments. Fig. 46: Pores between chaeta a and b.



Figs. 47, 48. Arrangements of nephridiopores.


Fig. 47: In a single series along the side of the body (in this case, lateral, in line with chaeta c). Fig. 48: Alternating between lateral and ventro-lateral positions in successive segments.



          


          
Having decided which of the alternatives under 1 suits your specimen, turn to the number indicated at the end of the alternative, e.g., if the specimen has characters which fit the first alternative, turn to number 2, if it fits the second, turn to number 15, if it fits the third, turn to number 77. Supposing the specimen fits the second alternative, and you have turned to number 15 (on p. 30). under number 15 you will find two further, alternatives, one referring you to number 16 and the other to number 55. Select the alternative which fits your specimen, turn to the number indicated, and further alternatives will be presented. This will be continued for one or more further steps until, by a process of elimination, the species is identified. Sufficient additional detail has been included for each species to check the identification from features which have not been included in the alternatives by which the species was first identified.

        

        

          

            
Equipment Necessary
          

          
For all but nine species the only equipment required for identification is a hand lens (5x or 10x) and considerable patience. Dissection is necessary for the identification of nine species of 
Maoridrilus. The following equipment is needed for satisfactory dissection of earthworms:

          

	A dissecting dish— this should have a layer of paraffin wax in the bottom so that the animal can be pinned down.

	Scalpel— preferably with a blade with a sharp point.

	Forceps with fine points.

	Pins.

	A pair of small scissors with sharp points is also useful.


        

        

          

            
Preservation of Specimens
          

          
Specimens may be put straight into 70% ethyl alcohol, and will keep satisfactorily, provided the quantity of earthworms in a container is not so great as to dilute the alcohol below about 50%. Specimens preserved in ethyl alcohol are reasonably easy to dissect, but for class dissection it is worth taking a little more trouble. The worms should first be narcotised4 by putting them in water and adding ethyl alcohol slowly until they cease to react to touch. The narcotised specimens should then be laid out straight (against an edge of a rectangular dish, or a glass plate in a dish) and immersed for 24 hours in a fixative consisting of 70% ethyl alcohol, 40% formalin and glacial acetic acid, mixed in the proportion of 25: 25: 1. Specimens should be stored in 4% formalin and kept straight.





[image: Figs. 49. 50. Some features of the internal anatomy of a ‘typical’ Maoridrilus. Fig. 49: Dissection from dorsal aspect, segments 1-21. Fig. 50: Lateral view of spermatheca, removed from body.]

Figs. 49. 50. Some features of the internal anatomy of a ‘typical’ Maoridrilus.


Fig. 49: Dissection from dorsal aspect, segments 1-21. Fig. 50: Lateral view of spermatheca, removed from body.



        

        


        

          
The Key

          

            

              

                
	1.
                
	Clitellum extending over four to ten segments, between 22 and 37, dorsal and lateral only, well developed and sharply marked off from adjacent segments. Male pores one pair, on 13 or 15 (usually on 15). ventro-lateral or lateral, in a slit-like depression, the axis of the slit parallel to the intersegmental furrows. No ventral or ventro-lateral pores on 16 or 17 or 18 or 19. Usually found in pastures, gardens, croplands (one species in swamps and under stones on stream bottoms); rarely under native vegetation.
                
	—2
              

              

                
	
                
	
                
	(Fam. 
Lumbricidae [Fig. 3])
              

              

                
	
                
	Clitellum, if present, extending over three to eleven segments, between 11 and 21. frequently sharply marked off (as in Figs. 12-15). sometimes only differing in colour from adjacent segments (as in Fig. 16). Two pairs of prostatic pores, a pair on 17 and a pair on 19. ventral or ventro-lateral, often on prominent papillae (see Figs. 29-35). Prostatic pores of each side joined by a longitudinal seminal groove passing across 18; in some species a prominent longitudinal ridge joins the prostatic papillae of each side, and the seminal grooves then run along the top of the ridge (as in Figs. 31, 32). Male pores on 18, in seminal grooves. (Seminal grooves are lacking in 
Plagiochaeta sylvestris, but the male pores are on 18, anterior to the chaetal interval ab.) Usually found in soils under native vegetation, rarely in pastures or cultivated soils.
                
	—15
              

              

                
	
                
	
                
	(Fam. 
Megascolecidae [Fig. 1])
              

              

                
	
                
	Clitellum, if present, extending over three to eight segments, between 12 and 20, frequently sharply marked off (as in Figs. 12-15). sometimes differing only in colour from adjacent segments (as in Fig. 16). One pair of prostatic pores, on 16, or 17 (as in Figs. 36-38), or 19 (as in Fig. 39), ventral or ventro-lateral, often on prominent papillae, or one pair of combined male and prostatic pores on 16, or 17, or 18 (as in Figs. 40-42), ventral or ventro-lateral. often on prominent papillae. Male pores, if separate from prostatic pores, on 17, or 18 (as in Figs. 36-39). Sometimes longitudinal seminal grooves run from the prostatic pores back (from 17) or forward (from 19) on to 18; male pores then at or close to end of seminal grooves, on 18; in one species (
Neodrilus dissimilis) the prostatic pores are on 16 and the male pores are at the posterior margin of 16, at the end of the seminal grooves. Usually found in soils under native vegetation, rarely in pastures or cultivated soils.
                
	—77
              

              

                
	
                
	
                
	(Fam. 
Megascolecidae (part) [Fig. 2])
              

              

                
	2
                
	Prostomium tanylobous (see Figs. 4, 5).
                
	—3
              

              

                
	
                
	Prostomium epilobous (see Figs. 8-11).
                
	—6
              

              

                
	3
                
	Male pores on 15, in small transverse slits without white lips, or at most with very small white lips.
                
	—4
              

              

                
	
                
	Male pores on 15. with prominent white lips, confined to 15 or extending anteriorly and posteriorly across the intersegmental furrows, on to 14 and 16.
                
	—5


              

              
              

                
	4
                
	Red-brown to red-violet and iridescent dorsally, cream ventrally. Length 25-150 mm., diameter 2-6 mm. Clitellum on 26 (or 27) -31 (or 32). Very common in pastures, gardens, etc., in all districts.
                
	
                  
Lumbricus rubellus
                
              

              

                
	
                
	Chestnut to violet brown and iridescent dorsally, brownish yellow ventrally, with orange clitellum. Length 30-70 mm., diameter 3.5-4.5 mm. Clitellum 28 (or 29) -33. Rather, rare species, known only from Cass and Rukuhia.
                
	
                  
Lumbricus castaneus
                
              

              

                
	5
                
	Large worms, length 90-300 mm., diameter 6-9 mm. Deep red or violet dorsally, cream ventrally. clitellum orange-red. Clitellum on 31 (or 32)-37. Apparenty confined to Auckland, Waikato and Bay of Plenty.
                
	
                  
Lumbricus terrestris
                
              

              

                
	
                
	Small worms, length 30-64 mm., diameter 2-5 mm. Bright violet or reddish dorsally, yellowish ventrally. clitellum red. Clitellum on 24-33. Not common.
                
	
                  
Bimastus eiseni
                
              

              

                
	6
                
	Small worms, length 30-60 mm., diameter 2-4 mm. Body quadrangular in cross-section posterior to clitellum. Male pores on 13; lips surrounding male pores extend over intersegmental furrows on to 12 and 14. but are of same colour as adjacent segments. Usually found under stones on stream bottoms or in swampy ground.
                
	
                  
Eiseniella tetraedra
                
              

              

                
	
                
	Worms ranging in size from 20 to 180 mm. in length and 2-9 mm. in diameter. Body behind clitellum cylindrical or slightly flattened dorsoventrally. Male pores on 15; lips surrounding male pores pale, contrasting in colour with adjacent segments.
                
	— 7
              

              

                
	7
                
	Male pores with large, flat, white lips which extend out from 15 across 14 and 16.
                
	— 8
              

              

                
	
                
	Male pores with small, flat, white lips or narrow, white ridges, always confined to 15.
                
	— 9
              

              

                
	8
                
	Worms about 40-100 mm. in length and 3-5 mm. in diameter. Pink to greyish pink in colour. Clitellum on 28-34. Spermathecal pores two pairs, opening in the intersegmental furrows 9/10 and 10/11 (as in Fig. 43), in line with the dorso-lateral pair of chaetae. Most common and widespread of New Zealand pasture and cultivated soils; especially numerous in fertile pastures.
                
	
                  
Allolobophora caliginosa
                
              

              

                
	
                
	Worms about 40-70 mm. in length and 4-5 mm. in diameter. Variable in colour, usually green or yellowish green, sometimes pink, grey or slate blue. Clitellum on 28 (or 29) -37. Spermathecal pores three pairs, opening in the intersegmental furrows 8/9, 9/10, 10/11 (as in Fig. 43) in line with dorso-lateral pair of chaetae. Very rare species, known only from two localities in and adjacent to Napier.
                
	
                  
Allolobophora chlorotica
                
              

              

                
	9
                
	A few posterior segments (up to about 5) with bright yellow or orange pigment, contrasting strongly with general body colour.
                
	— 10
              

              

                
	
                
	Posterior segments not differing markedly in colour from remainder of body.
                
	— 12
              

              

                
	10
                
	Thick, bluish grey, sluggish worms, 65-180 mm. in length, 7-8 mm. in diameter. Clitellum cream or brownish cream, prominent, developed on 29-34. Fairly common under pastures of low to medium fertility
                
	


              

              
              

                
	
                
	and often under scrub and regenerating forest.
                
	
                  
Octolasium cyaneum
                
              

              

                
	
                
	More slender, deep red. active worms. 30-90 mm, in length. 2-4 mm. in diameter. Clitellum cream, developed on 25 (or 26, or 27) -31 (or 32). Probably fairly widespread in compost heaps and less frequently in garden soils.
                
	— 11
              

              

                
	11
                
	Body cylindrical. Tubercula pubertatis on 29-30.
                
	
                  
Dendrobaena rubida
                
              

              

                
	
                
	Body dorso-ventrally flattened. Tubercula pubertatis on 27 (or 28) -30.
                
	
                  
Dendrobaena subrubicunda
                
              

              

                
	12
                
	Deeply pigmented, grey or grey-brown worms, iridescent dorsally; 90-120 mm. in length. 6-9 mm. in diameter. Tubercula pubertatis on 31 (or 32) -34. Clitellum developed on 27 (or 28) -35. Found in pastures; fairly common in central Hawkes Bay, Manawatu and Canterbury.
                
	
                  
Allolobophora terrestris f. longa
                
              

              

                
	
                
	Pink and unpigmented or predominantly brownish red pigmented worms. Tubercula pubertatis extending across two to four segments between 28 and 31: no tubercula pubertatis posterior to 31. Clitellum ending on 31, 32 or 33.
                
	— 13
              

              

                
	13
                
	Small, pink, unpigmented worms, 25-85 mm. in length, 3-4 mm. in diameter. Ventro-lateral or lateral pairs of chaetae of 9 and 10 (usually), and/or (sometimes) 12 or 13 or 24 on prominent white glandular ridges. The species has been found only occasionally in pastures mainly in Wairarapa. Marlborough and Canterbury.
                
	
                  
Eisenia rosea f. typica
                
              

              

                
	
                
	Predominantly brownish red or purplish red, pigmented worms. Chaetae of 9, 10, 12, 13, 24 not on glandular ridges.
                
	— 14
              

              

                
	14
                
	Dorsal surface brownish red with blue tint, intersegmental grooves and ventral surface pink. Length 20-85 mm., diameter about 3 mm. Ventro-lateral pair of chaetae of 16 on broad glandular papillae. Found in pastures, especially under cow pats.
                
	
                  
Bimastus tenuis
                
              

              

                
	
                
	Dorsal surface with transverse bands of brownish or purplish red alternating with narrow, intersegmental yellow bands; ventral surface cream. Length 32-130 mm., diameter 2-4 mm. Ventro-lateral chaetae of 16 not on papillae. Numerous and widespread in compost heaps, dung heaps and other accumulations of organic material. (Not in native forest litter on the New Zealand mainland, but dominates this habitat on Raoul Island.)
                
	
                  
Eisenia foetida
                
              

              

                
	15
                
	Nephridiopores present on all except segment 1, either in a ventro-lateral, lateral or dorso-lateral line along each side of the body (as in Fig. 47). or alternating between ventro-lateral and dorso-lateral or lateral positions or between lateral and dorso-lateral positions from one segment to the next (as in Fig. 48).
                
	— 16
              

              

                
	
                
	Nephridiopores lacking.
                
	— 55
              

              

                
	16
                
	Eight chaetae on each segment, arranged in pairs, ventro-lateral and lateral or dorso-lateral on each side, or more or less widely spaced around the periphery of the segments (see Figs. 17-20).
                
	— 17
              

              

                
	
                
	Ten (Fig. 21), twelve (Figs. 22-24) or more than twelve (Figs. 25, 26) chaetae on each segment, usually fairly evenly spaced on each side but with wider median dorsal and median ventral gaps.
                
	— 46


              

              
              

                
	17
                
	Nephridiopores in a continuous ventro-lateral, lateral or dorso-lateral line along each side of the body (as in Fig. 47).
                
	— 18
              

              

                
	
                
	Nephridiopores alternating from ventro-lateral to dorso-lateral or lateral positions or from lateral to dorso-lateral positions from one segment to next (as in Fig. 48).
                
	— 26
              

              

                
	18
                
	Prostomium tanylobous (Figs. 4, 5).
                
	— 19
              

              

                
	
                
	Prostomium prolobous or epilobous (Figs. 6-11).
                
	— 21
              

              

                
	19
                
	Prostatic pores medial to chaeta a; not on papillae. Seminal grooves curving slightly towards ventral mid-line in passing across 18; medial to line of chaeta a throughout its length. Small worms about 20-25 mm. long and 1-1.5 mm. in diameter. Pink with buff clitellum. Found only on Raoul Island.
                
	
                  
Acanthodrilus kermadecensis
                
              

              

                
	
                
	Prostatic pores on prominent papillae, in line with or lateral of chaeta b. Seminal grooves curving slightly laterally as they pass across 18, lying lateral of chaeta b.
                
	— 20
              

              

                
	20
                
	Small worms, about 25 mm. in length and 1 mm. in diameter. Pale pink with buff clitellum. Prostatic pores in position of chaeta b. Clitellum covering dorsal and lateral surfaces of 14-18, extending slightly on to 13 and 19. Found in topsoil under native tussock, forest, and occasionally in topsoil or subsoil under exotic pastures in Marlborough, Canterbury and Otago.
                
	
                  
Eodrilus paludosus
                
              

              

                
	
                
	Medium-sized pink worms, about 50 mm. long and 2.5 mm. in diameter. Prostatic pores slightly anterior to chaeta b. Clitellum covering dorsal and lateral surfaces of 13-17. Found in topsoil and occasionally in leaf mould under scrub in the vicinity of Hutt Valley.
                
	
                  
Eodrilus pallidus
                
              

              

                
	
                
	Large worms, up to about 150 mm. in length and 5.5 mm. in diameter. Pink with pale purplish clitellum. Prostatic pores in position of chaeta b. Clitellum covering dorsal and lateral surfaces of 13-17 and extending halfway across 18. Found only once in topsoil under native forest in South Westland.
                
	
                  
Eodrilus rossi
                
              

              

                
	21
                
	Clitellum developed only on dorsal and lateral surfaces of segments.
                
	— 22
              

              

                
	
                
	Clitellum covering entire surface of segments 13-15 (or 16, or 17); may also be developed dorsally and laterally on 17, 18 and 19.
                
	— 24
              

              

                
	22
                
	Large, dark brown worms, about 175 mm. in length and 11 mm. in diameter. Seminal grooves curve medially as they pass across 18, lying medial of chaeta a on 18. Clitellum on 13-19. dorsal and lateral only. Nephridiopores in line with chaeta c. Found under stones and in soil, Snares Id.
                
	
                  
Eodrilus fallax
                
              

              

                
	
                
	Seminal grooves curve laterally as they pass across 18, lying lateral of chaeta b on 18. Clitellum on 13-19 (or 20), dorsal and lateral only. Nephridiopores in line with chaeta b or chaeta d, not in line with chaeta c.
                
	— 23
              

              

                
	23
                
	Nephridiopores in line with chaeta b. Elongate orange-brown worms (type specimen 290 mm. long and 6 mm. in diameter). Found on Snares Id.
                
	
                  
Eodrilus haplocystis
                
              

              

                
	
                
	Nephridiopores in line with chaeta d. Fairly large worm, variegated pink and white with yellowish clitellum. 70-110 mm. in length and about


              

              
              

                
	
                
	3 mm. in diameter. Found in soils under tussock grassland, Canterbury Plains.
                
	
                  
Eodrilus annectens
                
              

              

                
	24
                
	Nephridiopores ventro-lateral, in line with chaeta b. 
* Small pale brown worms, about 35 mm. in length and 2 mm. in diameter. Prostatic pores medial of a prominent ridge in position of chaeta a. Seminal grooves passing between chaetae a and b on 18. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8, 8/9, in line with chateta b. Found in topsoil under native forest near Taihape.
                
	
                  
Eodrilus micros
                
              

              

                
	
                
	Nephridiopores lateral or dorso-lateral, in line with or slightly below line of chaeta c.

*
                
	— 25
              

              

                
	25
                
	Small, pink, unpigmented worms, with pale yellowish brown clitellum, about 40 mm. long and 2.75 mm. in diameter. Clitellum developed on 13-19, complete on 13-16, dorsal and lateral only on 17-19. Seminal grooves curving laterally across 18, passing lateral of chaeta b. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, in line with chaeta b. Found in topsoil under low tussock and snow tussock in Mackenzie Country and Central Otago.
                
	
                  
Eodrilus montanus
                
              

              

                
	
                
	Short, thick forms, greenish brown anteriorly (in formalin), otherwise unpigmented, about 40 mm. in length and 5 mm. in diameter. Clitellum developed on 13-16 (or 17), complete. Seminal grooves curving laterally across 18, passing lateral of chaeta b. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8, 8/9, in line with chaeta b. Found under tussock plants at Macquarie Island.
                
	
                  
Microscolex macquariensis
                
              

              

                
	
                
	Small worms, about 50 mm. long; alternate dark brown and pale bands with paler clitellum; chaetae on white spots. Clitellum developed on 13-16, complete. Seminal grooves passing across 18 in line of chaeta b. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8, 8/9, in line with chaeta a. Found on the shore, in logs and soil under bush at Campbell Island and Auckland Island.
                
	
                  
Microscolex campbellianus
                
              

              

                
	
                
	Reddish brown anteriorly, brown posteriorly, with chaetae on pale spots. 75-100 mm. in length and 2.5-3.5 mm. in diameter. Clitellum developed on 14-16, overlapping slightly on to 13 and 17; complete on 14, 15, and the posterior half of 13, dorsal and lateral only on 16 and 17. Seminal grooves curving slightly medially across 18, passing between chaetae a and b on 18. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, in line with chaeta b. Found in leaf mould, topsoil, under logs and stones and on shore at Antipodes Island and on Auckland, Enderby. Adams, Disappointment and Masked Islands in the Auckland Islands.
                
	
                  
Microscolex aucklandicus
                
              

              

                
	26
                
	Prostomium tanylobous. (Figs. 4, 5.)
                
	— 27
              

              

                
	
                
	Prostomium prolobous or epilobous. (Figs. 6-11.)
                
	— 44


              

              



* One species. 
Eodrilus parvus, cannot be distinguished here, since the nephridiopores cannot be seen from the exterior. It is a small greyish brown worm about 25 mm. in length and 1.25 mm. in diameter. Prostatic pores on prominent papillae, lateral to chaeta b. Seminal grooves lateral of chaeta b on 18. Two pairs of spermathecal pores, a pair at each of intersegmental furrows 7/8, 8/9, lateral to line of chaeta b. Found in western Southland-Fiordland area.


              

                
	27
                
	Prostatic papillae absent.
                
	— 28
              

              

                
	
                
	Prostatic papillae present.
                
	— 29
              

              

                
	28
                
	Fairly large worms, about 100 mm. in length and 4 mm. in diameter, brick red dorsally, pale ventrally, with buff clitellum. Body more or less square in cross-section posterior to clitellum. Spermathecal pores not in intersegmental furrows, but close to anterior margins of 8 and 9 (see Fig. 44), a pair on each segment, one on each side in front of chaetal interval ab. Clitellum on 14-19, dorsal and lateral only. Found in topsoil. under moss and in leaf mould, Lakes Ohau-Hawea-Wanaka area.
                
	
                  
Maoridrilus wilkini
                
              

              

                
	
                
	Fairly large worms, up to about 100 mm. in length and 5 mm. in diameter, pink with brownish clitellum. Body more or less square in cross-section posterior to clitellum. Spermathecal pores in intersegmental furrows 7/8 and 8/9 in line with chaeta a. Clitellum on 13-20, dorsal and lateral only. Found in topsoil under tussock and scrub in Marlborough.
                
	
                  
Maoridrilus ultimus
                
              

              

                
	
                
	Small worms, about 50 mm. in length and 3 mm. in diameter, pale grey with buff clitellum. Body circular in cross-section. Spermathecal pores in intersegmental furrows 7/8 and 8/9, in line with chaeta, b. Clitellum on 12-19, complete. Found in leaf mould in Taranaki and Wairarapa.
                
	
Maoridrilus gravus (see Fig. 33)
              

              

                
	29
                
	Prostatic pores medial to line of chaeta a on 17 and 19. Seminal grooves medial to chaeta a on 18.
                
	— 30
              

              

                
	
                
	Prostatic pores in line with or lateral to line of chaeta a on 17 and 19. Seminal grooves passing between chaetae a and b on 18.
                
	— 31
              

              

                
	30
                
	Fairly large worms, about 100 mm. in length and 5 mm. in diameter. Light brown with buff clitellum. Body more or less square in cross-section posterior to clitellum. Spermathecal pores not in intersegmental furrows, but close to anterior margins of 8 and 9, a pair on each segmnt, one on each side in front of chaeta a (as in Fig. 44). Clitellum on 14-19. overlapping slightly on to 13 and 20, dorsal and lateral only. Found in topsoil under scrub and forest, Kapiti Island.
                
	
                  
Maoridrilus volutus
                
              

              

                
	
                
	Fairly large worms, about 90 mm. in length and 5 mm. in diameter. Greyish purple with red clitellum. Spermathecal pores in intersegmental furrows 7/8 and 8/9, in line with chaeta a. Clitellum on 13-21, dorsal and lateral only. Found on Stephen Island (in Cook Strait).
                
	
                  
Maoridrilus megacystis
                
              

              

                
	
                
	Large worms, 160-280 mm. in lngth and 8-10 mm. in diameter. Greyish violet in colour. Body more or less square in cross-section posterior to clitellum. Spermathecal pores in intersegmental furrows 7/8 and 8/9, in line with chaeta a. Clitellum on 12-20, dorsal and lateral only. Found on Stephen Island (in Cook Strait).
                
	
                  
Maoridrilus tetragonurus
                
              

              

                
	31
                
	Clitellum absent.
                
	— 32
              

              

                
	
                
	Clitellum present.
                
	— 33
              

              

                
	32
                
	Large worms, up to about 150 mm. in length and 6-7 mm. in diameter. Red dorsally, pale ventrally. Prominent tuberculum pubertatis on


              

              
              

                
	
                
	ventral surface of segment 10, posterior to chaetae; two tubercula pubertatis on segment 16. one on each side, immediately in front of the prostatic papillae on 17. Found in topsoil and leaf mould under forest in Nelson district.
                
	
                  
Maoridrilus nelsoni
                
              

              

                
	
                
	Large worms, up to 160-170 mm. in length and 5-6 mm. in diameter. Pale brown in colour. Lacking tubercula pubertatis. Found in topsoil, leaf mould and under moss in Otago, Southland and Westland on eastern and western slopes of main dividing ranges and on Westland coastal plain.
                
	
                  
Maoridrilus transalpinus
                
              

              

                
	33
                
	Clitellum dorsal and lateral only.
                
	— 34
              

              

                
	
                
	Clitellum on 14-19, extending slightly on to 13, complete. Small worms, about 25-30 mm. in length and 1.5 mm. in diameter. Found in moss and leaf mould under forest, south-eastern Wairarapa.
                
	
                  
Maoridrilus minor
                
              

              

                
	34
                
	Spermathecal pores not exactly in intersegmental furrows, but close to anterior margins of segments 8 and 9 (see Fig. 44), in line with chaeta b. Fairly large grey or greyish pink worms, about 100 mm. in length and and 3.5-5.5 mm. in diameter. Found in topsoil, under logs and in leaf mould under forest and alpine shrubs east of the main divide in Canterbury, Otago and Southland.
                
	
                  
Maoridrilus modestus
                
              

              

                
	
                
	Spermathecal pores in intersegmental furrows 7/8 and 8/9.
                
	— 35
              

              

                
	35
                
	Large worms, mostly 200 mm. or more in length and 9 mm. or more in diameter.
                
	— 36
              

              

                
	
                
	Smaller worms, up to about 150 mm. in length and about 8 mm. in diameter.
                
	— 38
              

              

                
	36
                
	Clitellum on 12-21, and overlapping slightly on to 11. Very large worms, 350-700 mm. in length and 15-40 mm. in diameter. Dark brown with paler brown clitellum. Found in forest and tussock soils at higher altitudes (up to summit) on Tararua and Ruahine Ranges.
                
	
                  
Maoridrilus montanus
                
              

              

                
	
                
	developed over dorsal and lateral surfaces of 14-19 only.
                
	— 37
              

              

                
	37
                
	About 200-250 mm. in length and 10-12 mm. in diameter. Colour brown with little differentiation between dorsal and ventral surfaces; clitellum greyish brown. Body circular in cross-section posterior to clitellum. All except first six segments and clitellar segments with secondary annulations. Found in subsoil under forest, southern Westland.
                
	
                  
Maoridrilus fuscus
                
              

              

                
	
                
	About 200-250 mm. in length and 9-10 mm. in diameter. Deep reddish brown to violet dorsally, cream ventrally; clitellum pinkish brown. Olive green forms of this species are sometimes found. Body almost square in cross-section posterior to the clitellum with pairs of chaetae on the corners of the square. Segments without secondary annulations. Widespread in eastern districts of the South Island, mainly under tussock vegetation, sometimes under forest.
                
	
                  
Maoridrilus uliginosus
                
              

              

                
	
                
	38-43 Nine species of 
Maoridrilus, which are identified in this section of the key, can only be separated by features of their internal anatomy. Instructions for dissection are given in the introductory notes


              

              
              

                
	
                
	on the anatomy of New Zealand earthworms and the anatomy of a ‘typical’ 
Maoridrilus is illustrated in Figs. 49 and 50.
                
	
              

              

                
	38
                
	Oesophagus without any calciferous glands or other prominent lateral dilatations. Worms about 70-80 mm. in length and 3.5 mm. in diameter. Pink in colour, iridescent; clitellum buff, on 14-20. Found under forest in topsoil and under stones on ground surface in Wellington-Hutt Valley-Waikanae area.
                
	
                  
Maoridrilus pallidus
                
              

              

                
	
                
	Oesophagus with one to four pairs of prominent calciferous glands or other lateral dilatations, one pair per segment, in any of segments 13-17,
                
	39
              

              

                
	39
                
	Strong copulatory muscles (appearing as narrow, shining, silver-white bands) arising from the ventro-lateral region of the peritoneum, a group clustered around each prostate, and inserted into the body wall dorso-laterally in segments 16-20. Worms about 70-80 mm. in length and 4 mm. in diameter. All segments triannulate except 1 and clitellar segments. Reddish brown: clitellum pink, on 14-20. Found in topsoil under snow tussock, Lindis Pass area, near Omarama.
                
	
                  
Maoridrilus alpinus
                
              

              

                
	
                
	Copulatory muscles lacking.
                
	— 40
              

              

                
	40
                
	Two pairs of vesiculae seminales, a pair in 11 and a pair in 12.
                
	— 41
              

              

                
	
                
	Four pairs of vesiculae seminales, a pair in each of 9, 10, 11 and 12. Worms about 70-80 mm. in length and 3 mm. in diameter. Rich brown in colour; the segments are very clearly defined in the living worm. Body more or less square in cross-section posterior to the clitellum. Clitellum on 13-19. Found in forest leaf mould and under tussock, South Canterbury.
                
	
                  
Maoridrilus smithi
                
              

              

                
	41
                
	Only one pair of calciferous glands or prominent lateral dilatations of the oesophagus, in segment 14. Two pairs of calciferous glands or prominent lateral dilatations of the oesophagus, a pair in each of segments 14, 15, or 15, 16, or 16, 17.
                
	— 43
              

              

                
	
                
	Four pairs of calciferous glands, a pair in each of segments 13, 14, 15 and 16. Worms 90-140 mm. in length and about 3 mm. in diameter. Brown dorsally, greenish tinge ventrally; clitellum brown, dorsal and lateral only, on 13-19. Found in topsoil under forest, Westland.
                
	
                  
Maoridrilus michaelseni
                
              

              

                
	42
                
	Dorsal blood vessel paired in segments 8-16, but the two vessels are fused as they pass through each intersegmental septum; dorsal blood vessel otherwise unpaired. Gizzard in segment 7. Vesiculae seminales two pairs, in 11 and 12. each consisting of a cluster of discrete globular masses of white tissue. Worms up to about 140-150 mm. in length and 6 mm. in diameter. Dorsal surface orange-brown anteriorly, paler brown posteriorly, with narrow red-brown streak along dorsal mid-line. Clitellum reddish orange, on 13-19. Found in topsoil under scrub, forest and rough pastures, on Rimutaka. Tararua and Ruahine Ranges and in Wairarapa.
                
	
                  
Maoridrilus carnosus
                
              

              

                
	
                
	Dorsal blood vessel paired in segments 10-14, but the two vessel fuse as they pass through each intersegmental septum; dorsal blood vessel otherwise unpaired. Gizzard in segment 6. Vesiculae seminales two pairs, in 11 and 12, each appearing as a mass of diffuse white tissue.


              

              
              

                
	
                
	Worms up to about 150 mm. in length and 7 mm. in diameter. Dorsal surface pale grey, ventral surface cream (colours in ethyl alcohol). Clitellum on 14-19. Found near Christchurch (no details of habitat available).
                
	
                  
Maoridrilus suteri
                
              

              

                
	43
                
	Dorsal blood vessel unpaired throughout its length. Two pairs of calciferous glands, a pair in 16 and a pair in 17. Two pairs of spermathecae, a pair in 8 and a pair in 9, each with two small diverticula which project anteriorly from the duct of the spermatheca through the intersegmental septum into the next anterior segment. Worms up to about 120 mm. in length and 6.5 mm. in diameter. Brick red dorsally, pale ventrally; clitellum red, on 14-19. Found usually in topsoil, sometimes in subsoil, mainly under tussock grassland, east of main divide, South Island, from Marlborough to Otago.
                
	
                  
Maoridrilus dissimilis
                
              

              

                
	
                
	Dorsal blood vessel paired in segments 1-6; in 7-16 (or 17) the vessel is paired, but the two vessels fuse as they pass through each intersegmental septum; posterior to 16 or 17 the vessel is unpaired. Two pairs of calciferous glands, a pair in 14 and a pair in 15. Two pairs of spermathecae, a pair in 8 and a pair in 9, each with one small round diverticulum, anterior to the spermathecal duct but in the same segment. Worms up to about 140 mm. in length and 6-7 mm. in diameter. Dark brown; clitellum pale brown, on 14-19, overlapping slightly on to 13. Found in moss and leaf mould in Canterbury.
                
	
                  
Maoridrilus purus
                
              

              

                
	
                
	Dorsal blood vessel unpaired in segments 1-4; paired posterior to 4 for the remainder of its length, but the two vessels fuse as they pass through each intersegmental septum. Two pairs of calciferous glands, a pair in 15 and a pair in 16. Two pairs of spermathecae, a pair in 8 and a pair in 9, each with one small diverticulum which projects anteriorly from the the duct of the spermatheca through the intersegmental septum into the next anterior segment. Worms up to about 150 mm. in length and 7-8 mm. in diameter. Dark purplish red and iridescent dorsally, pale ventrally; clitellum red, on 13-20. Found in topsoil under forest and scrub, Wellington district, Kapiti Island, Mana Island and Stephen Island.
                
	
                  
Maoridrilus ruber
                
              

              

                
	44
                
	Nephridiopores alternately ventro-lateral and dorso-lateral in consecutive segments, in line with ventro-lateral and dorso-lateral pairs of chaetae.
                
	— 45
              

              

                
	
                
	Nephridiopores alternating between positions anterior to chaeta c and chaeta d in consecutive segments (i.e. from a lateral to a dorso-lateral position). Smallish worms, about 60 mm. in length and 4-5 mm. in diameter. Brick red dorsally, pale ventrally; clitellum darker in colour than adjacent segments, but otherwise not distinguishable, dorsal and lateral only, on 13-20. Prostomium epilobous. Found under tussock and in small pockets of soil among rocks, up to 4,000-5,000 ft. on Ruahine Ranges.
                
	
                  
Maoridrilus rubicundus
                
              

              

                
	45
                
	Very small worms, about 25-30 mm. in length and 2 mm. in diameter. Dark brownish grey; clitellum brown, dorsal and lateral only, on 12-19.


              

              
              

                
	
                
	Prostomium epilobous. Found in forest soils, western Waikato.
                
	
                  
Maoridrilus plumbeus
                
              

              

                
	
                
	Fairly large worms, up to 180-200 mm. in length and about 9 mm. in diameter. Red-brown dorsally, pale ventrally; clitellum dorsal and lateral only, on segments 13-19, slightly darker in colour than adjacent segments, but otherwise not distinguishable. Prostomium prolobous. Found in topsoil and rotten logs, near Invercargill and in Canterbury
                
	
                  
Maoridrilus parkeri
                
              

              

                
	46
                
	Small worms. 25-40 mm. in length and up to about 2 mm. in diameter. Ten or twelve chaetae on each segment.
                
	— 47
              

              

                
	
                
	Small, medium-sized and large worms, 25-300 mm. in length, 1.5-15 mm. in diameter. Sixteen or more chaetae on each segment.
                
	— 49
              

              

                
	47
                
	Clitellum on 14-16, complete. Prostomium tanylobous. Twelve chaetae on each segment. Nephridiopores in line with chaeta d. Small worms, found in forest leaf mould, Westland and south-western Nelson.
                
	
                  
Eudinodriloides forsteri
                
              

              

                
	
                
	Clitellum on 14-17, dorsal and lateral only. Prostomium epilobous. Ten chaetae on each segment (as in Fig. 21). Nephridiopores in line with chaeta c.
                
	— 48
              

              

                
	48
                
	Seminal grooves curving laterally across 18, passing between chaeta b and chaeta c on 18. Colour brown, with prominent paler brown clitellum. Small worms, found in forest leaf mould near Reefton.
                
	
                  
Decachaetus minor
                
              

              

                
	
                
	Seminal grooves curving medially across 18, passing between chaeta a and chaeta b on 18. Colour violet dorsally, pale ventrally; clitellum differs in colour from surrounding segments, otherwise not distinguishable. Small worms, found in peat and forest litter, Stewart Island.
                
	
                  
Decachaetus violaceus
                
              

              

                
	49
                
	Clitellum extending over segments 13 (or 14) -16 (or 17 or 18).
                
	— 50
              

              

                
	
                
	Clitellum extending over segments 14-20 (or 21).
                
	— 54
              

              

                
	50
                
	Prostomium epilobous. (Figs. 8-11.)
                
	— 51
              

              

                
	
                
	Prostomium tanylobous. (Figs. 4, 5.)
                
	— 53
              

              

                
	51
                
	Nephridiopores in a single lateral series on each side of the body.
                
	— 52
              

              

                
	
                
	Nephridiopores alternating between dorso-lateral and ventro-lateral positions in successive segments. Clitellum covering entire surface of 13-17, except for a small mid-ventral area. Small worms about 25-35 mm. in length and 4 mm. in diameter. Reddish brown dorsally and ventrally with darker streak along dorsal mid-line; 30-34 pairs of chaetae on each segment, each pair of chaetae situated on a small pale spot; clitellum pale brown. Found in moss, under logs and in leaf mould in forests, Stewart Island and southern and western Southland.
                
	
                  
Plagiochaeta stewartensis
                
              

              

                
	52
                
	Clitellum on 14-17, dorsal and lateral only. Fairly short, thick worms about 50-60 mm. in length and 5 mm. in diameter. Pale grey with brown clitellum. About 24 chaetae on each segment; not arranged in pairs but in a ventro-lateral group of five and a dorso-lateral group of seven on each side of the segments, with distinct dorsal, ventral and lateral gaps.


              

              
              

                
	
                
	Found in leaf mould, moss and in rotting logs in Fiordland.
                
	
                  
Perieodrilus lateralis
                
              

              

                
	
                
	Clitellum completely surrounding 14, and also 15-16 (or 17) except for a small mid-ventral area. Slender worms, about 70 mm. in length and 1.5-2 mm. in diameter. Colour dark violet with pale rings around chaetae, clitellum violet grey; narrow line of bluish grey along dorsal mid-line. Sixteen chaetae on each segment: fairly evenly spaced except for wider mid-dorsal and mid-ventral gaps. Found on Snares Island.
                
	
                  
Perieodrilus plunketi
                
              

              

                
	53
                
	Small worms about 25-50 mm. in length and 2-5 mm. in diameter. Chocolate brown with small white spot surrounding each pair of chaetae; clitellum paler brown, on 14-18. complete. The colouring of this worm is most distinctive. Found in moss, leaf mould, under bark and in rotten logs, occasionally near surface in mineral soil, usually under forest, occasionally under tussock, in Westland. Canterbury, Otago and Southland.
                
	
                  
Plagiochaeta sylvestris
                
              

              

                
	
                
	Small worms about 85-50 mm. in length and 2-4 mm. in diameter. Pink in colour; clitellum pale brown; complete on 14-15, dorsal and lateral only on 16-17. Found in leaf mould and moss, under forest, southern Westland, Fiordland, Southland
                
	
                  
Plagiochaeta lineata
                
              

              

                
	54
                
	Large worms, 140-200 mm. in length and 8-12 mm. in diameter. Brick red with a white ring around each segment, from which the chaetae arise. 36-40 chaetae on each segment, fairly evenly spaced apart from wider mid-dorsal and mid-ventral gaps. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, in line with chaeta d. Found on rotten logs and in mineral soil, Fiordland.
                
	
                  
Perieodrilus montanus
                
              

              

                
	
                
	Large worms, 175-300 mm. in length and 10-15 mm. in diameter. Dark purplish brown in colour. 52-64 chaetae on each segment, fairly evenly spaced apart from wider mid-dorsal and mid-ventral gaps. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9. in line with chaeta g. Found on Resolution Island, Fiordland.
                
	
                  
Perieodrilus ricardi
                
              

              

                
	55
                
	Eight chaetae on each segment arranged in ventro-lateral and dorso-lateral or lateral pairs on each side or more widely spaced (as in Figs. 17. 19, 20).
                
	— 56
              

              

                
	
                
	Twelve chaetae on each segment, arranged in ventro-lateral, lateral and dorso-lateral pairs on each side, or more widely spaced (as in Figs. 22. 23).
                
	— 64
              

              

                
	
                
	Thirty or more chaetae on each segment, not approximated in pairs, but usually evenly spaced except for wider mid-dorsal and mid-ventral gaps (as in Fig. 25).
                
	— 71
              

              

                
	56
                
	Prostomium tanylobous (as in Figs. 4, 5).
                
	— 57
              

              

                
	
                
	Prostomium prolobous or epilobous (as in Figs. 6-11).
                
	— 58
              

              

                
	57
                
	Seminal grooves with pronounced outward curve passing lateral of chaeta b on 18. Large worms, 150-200 mm. in length, about 7 mm. in diameter. Colour pink with greyish clitellum. Clitellum on 13-17, dorsal and


              

              
              

                
	
                
	lateral only. Small, round, flattened, ventro-lateral, tubercula pubertatis, rather asymmetrically distributed on segments 7, 8, 10, 11, 12, 13, 14, 15, 16. 18, 20 and 21. Found in subsoil under forest, Westland.
                
	
                  
Octochaetus ravus
                
              

              

                
	
                
	Seminal grooves passing between chaetae a and b on 18. Smaller worms, up to about 100 mm. in length and 5 mm. in diameter. Colour pink with buff clitellum. Clitellum on 13-17, dorsal and lateral only. Two broad, flattened, tubercula pubertatis, one on 16 and one on 20, extending across the ventral surface of the segments from about chaeta b on one side to chaeta b on the other side. Found in topsoil under forest, western Hawkes Bay.
                
	
Octochaetus sylvestris (Figs. 31, 32)
              

              

                
	58
                
	Clitellum developed only on dorsal and lateral surfaces of clitellar segments.
                
	— 59
              

              

                
	
                
	Clitellum developed over entire surface of 14-15 or 14-16, and also on dorsal and lateral surfaces of one or more segments anterior and posterior of the complete portion.
                
	— 63
              

              

                
	
                
	Clitellum absent. Large worms up to about 200 mm. in length and 9-10 mm. in diameter. Pale pink in colour. Prostomium prolobous. Found in subsoil under forest, Rangitikei district and Ruahine ranges.
                
	
                  
Octochaetus brucei
                
              

              

                
	59
                
	Prostatic pores not on papillae; each pore opens to the exterior in the centre of a small, oval, white area (similar to 
Maoridrilus gravus, Fig. 33). Medium-sized worms, about 100-120 mm. in length and 4-5 mm. in diameter. Brick red dorsally, pale ventrally, with brown clitellum on 13-19. Found in topsoil under forest and scrub, Kapiti Island.
                
	
                  
Octochaetus kapitiensis
                
              

              

                
	
                
	Prostatic pores each on a prominent papilla (as in Figs. 29, 30) or on a pair of ridges, one on each side, ventro-lateral, extending from 17-19, with the seminal grooves running along them and the prostatic pores at the ends of the seminal grooves (as in Figs. 31, 32).
                
	— 60
              

              

                
	60
                
	Prostomium epilobous. (Figs. 8-11.)
                
	— 61
              

              

                
	
                
	Prostomium prolobous. (Figs. 6, 7.)
                
	— 62
              

              

                
	61
                
	Clitellum on 13-17. Large worm, up to about 250 mm. in length and 7 mm. in diameter. Pale pink with red clitellum. Found in Ashburton district
                
	
                  
Octochaetus antarcticus
                
              

              

                
	
                
	Clitellum on 15-19. Large worm, up to about 250 mm. in length and 8 mm. in diameter. Pink (unpigmented) with purplish red clitellum. Found in subsoil and occasionally in topsoil under forest and occasionally under pasture, in Wellington and Wairarapa districts.
                
	
                  
Octochaetus michaelseni
                
              

              

                
	62
                
	Clitellum on 13-19 (or 20). Prostatic pores and seminal grooves on prominent longitudinal ridges. Medium-sized worms, up to about 150 mm. in length and 7 mm. in diameter. Pink with white clitellum. Found in topsoil or subsoil under tussock or forest, in southern South Island and on Stewart Island.
                
	
                  
Octochaetus huttoni
                
              

              

                
	
                
	Clitellum on 14-17, overlapping slightly on to 13. Prostatic pores on papillae; low ridge joins the two papillae of each side, and seminal


              

              
              

                
	
                
	grooves are on ridge. Smallish worms, up to about 80-90 mm. in length and 5 mm. in diameter. Unpigmented except for purplish clitellum. Found in topsoil or subsoil under forest or tussock in Rangitikei district and Ruahine Ranges.
                
	
                  
Octochaetus tricystis
                
              

              

                
	63
                
	Clitellum on 13-17, complete on 14-16, dorsal and lateral only on 13 and 17. Fairly small worms, about 50-60 mm. in length and 3-3.5 mm. in diameter. Colour pale pink. Found in topsoil and subsoil under scrub and fern, Nelson district.
                
	
                  
Octochaetus pelorus
                
              

              

                
	
                
	Clitellum on 14-19, overlapping slightly on to 13 and 20, complete on 14 and the anterior half of 15, dorsal and lateral only on 13, the remainder of 15, and 16-20. Large worms, 180-300 mm. in length and 8-10 mm. in diameter. Body unpigmented. pale pink, often mottled white or grey; a narrow streak of purple runs along the dorsal mid-line. Found usually in subsoil, sometimes in topsoil, under forest, scrub, tussock grassland and pasture; very widely distributed in the southern end of the North Island (south of about Manawatu Gorge), all South Island districts east of the main divide, Nelson, Stewart Island and a number of small off-shore islands.
                
	
                  
Octochaetus multiporus
                
              

              

                
	
                
	Clitellum on 13-19, complete on 14-15, dorsal and lateral only on 13, and 16-19. Fairly large worms, up to about 150 mm. in length and 5-6 mm. in diameter. Colour pale brown (very lightly pigmented) with dull yellowish brown clitellum. Found usually in subsoil, sometimes in topsoil, under tussock grassland and forest, in most South Island districts.
                
	
                  
Octochaetus thomasi
                
              

              

                
	64
                
	Clitellum developed on segments 13 (or 14) -16, complete.
                
	— 65
              

              

                
	
                
	Clitellum developed on four to six segments between 12 and 19, dorsal and lateral only, or (in 
Deinodrilus suteri) complete on 14-16 dorsal and lateral on 17-18.
                
	— 68
              

              

                
	65
                
	Prostomium epilobous. (Figs. 8-11.) - 66 Prostomium tanylobous. Prostatic pores opening on high, nipple-shaped papillae. Clitellum on 14-15, extending slightly on to 13 and 16. Medium-sized worms, up to about 100 mm. in length and 3 mm. in diameter. Pale grey with pale brown clitellum. Found in topsoil and under stones in forest near the West Coast adjacent to Wellington, on Kapiti Island, Stephen Island and in the Motueka-Takaka districts of the South Island.
                
	
                  
Deinodrilus gracilis
                
              

              

                
	66
                
	Seminal grooves curving slightly laterally across segment 18, passing between chaeta b and chaeta c. - 67 Seminal grooves curving slightly medially across segment 18, passing between chateta a and chaeta b. Prostatic pores opening on prominent, rounded papillae. Clitellum on 13-16. Medium-sized worms, up to about 100 mm. in length and 4 mm. in diameter. Reddish brown dorsally, pale ventrally with very prominent sienna brown clitellum. Found only once in topsoil under pines in Kaingaroa forest, near Waiotapu.
                
	
                  
Deinodrilus agilis
                
              

              

                
	67
                
	Prostatic pores opening on round, flattened papillae. Clitellum on 14-16. Medium-sized worms, up to about 125 mm. in length and 4-5 mm. in


              

              
              

                
	
                
	diameter. Pink in colour. Found in topsoil under forest, western South Island. 
Deinodrilus benhami Prostatic pores opening on high, nipple-shaped papillae. Clitellum on 14-16, extending slightly on to 13. Larger worms, up to about 170 mm. in length and 4 mm. in diameter. Reddish brown with pale brown clitellum. Found in leaf mould and topsoil under forest and scrub, south of Westport. western South Island.
                
	
Deinodrilus kanieriensis (Figs. 34, 35)
              

              

                
	68
                
	Prostomium epilobous. (Figs. 8-11.) - 69 Prostomium tanylobous. Prostatic pores opening on prominent, rounded papillae. Clitellum on 12-16. Seminal grooves curving slightly medially across segment 18, passing between chaeta a and chaeta b. Short thick worms, about 30-35 mm. in length and 4 mm. in diameter. Pale pink with slightly darker clitellum. Found in subsoil under forest, northern North Auckland.
                
	
                  
Deinodrilus parvus
                
              

              

                
	69
                
	Seminal grooves curving slightly laterally across segment 18, passing between chaeta b and chaeta c.
                
	— 70
              

              

                
	
                
	Seminal grooves curving slightly medially across segment 18, passing between chaeta a and chaeta b. Clitellum on 14-19. Prostatic pores opening on prominent conical papillae. Medium-sized worms, up to about 80-90 mm. in length and 4 mm, in diameter. Pale pink in colour. Segment 5 is divided superficially by a groove into two annuli, segment 6 has three annuli, segment 7 has four and all the segments posterior to 7 have five annuli. Found in subsoil or topsoil, in Whangarei district.
                
	
                  
Deinodrilus lateralis
                
              

              

                
	70
                
	Clitellum on 13-16. Prostatic pores opening on prominent rounded papillae. Fairly small worms, up to about 60 mm. in length and 4 mm. in diameter. Colour pink, with a narrow dark red streak along the mid-dorsal line from posterior border of clitellum to anus; clitellum darker than adjacent segments. Segments have no secondary annulations. Found usually in topsoil, under forest or tussock, on Tararua and Ruahine Ranges, Mt. Egmont (including one record from under stones, at about 5,000 ft.), in inland Taranaki and near Lake Taupo.
                
	
                  
Deinodrilus montanus
                
              

              

                
	
                
	Clitellum on 14-18, complete on 14-16, dorsal and lateral on 17-18. Prostatic pores opening on prominent, conical papillae. Very large worms, up to about 250 mm. in length and 10 mm. in diameter. Colour pink, with purplish clitellum. Segments 4-7 have two annuli, all the segments posterior to 7 have three annuli. Found in subsoil under forest. Waitakere ranges, near Auckland.
                
	
                  
Deinodrilus suteri
                
              

              

                
	71
                
	Prostomium tanylobous (Figs. 4, 5).
                
	— 72
              

              

                
	
                
	Prostomium epilobous or prolobous (Figs. 6-11).
                
	— 74
              

              

                
	72
                
	Prostatic pores on large, prominent papillae. Chaetae not situated on white spots.
                
	— 73
              

              

                
	
                
	Prostatic pores on very small papillae, lateral to chaetae a. Colour brick red, with small white spot at base of each chaeta. Medium-sized worms, 100 mm. or more in length and about 6 mm. in diameter. Found on D'Urville Island, Cook Strait.
                
	
                  
Hoplochaetina durvilleana
                


              

              
              

                
	73
                
	Prostatic papillae of each side joined by a broad white longitudinal ridge which runs across 18; the seminal grooves pass along the crest of the ridge. Large worms, up to about 200 mm. in length and 10 mm. in diameter. Body unpigmented, pale pink with buff clitellum. Found in subsoil under scrub in Whangarei district, and on Poor Knights Islands.
                
	
                  
Hoplochaetina pallida
                
              

              

                
	
                
	Prostatic pores on separate papillae, not joined by a ridge across 18; seminal grooves distinct but not on ridge. Large worms, up to about 200 mm. in length and 7.5 mm. in diameter. Brick red dorsally and pale ventrally anterior to clitellum; posterior to clitellum the brick red colour fades gradually to reddish brown and dorsal and ventral surfaces are the same colour: a narrow dark red streak extends along the dorsal mid-line; clitellum purplish. Found under logs in forest and in surface soil in forest and above forest on Mt. Egmont. This species bears a striking superficial resemblance to 
Perionyx egmonti, which is found in the same district. The two can be readily distinguished by their prostatic papillae— 
H. rubra has two pairs, a pair on 17 and a pair on 19, while 
P. egmonti has only one pair, on 18.
                
	
                  
Hoplochaetina rubra
                
              

              

                
	74
                
	Clitellum on 14-19. - 75 Clitellum on 13 (or 14) -17. - 76 Clitellum absent. Fairly large, thick worms, about 100 mm. in length and 7.5 mm. in diameter. About 48 chaetae on each segment, closely spaced except for wide mid-ventral gap. Segments lacking secondary annulations. Prostomium epilobous. Body unpigmented, pink in colour. Found in forest soil near Whangarei.
                
	
                  
Hoplochaetina robusta
                
              

              

                
	75
                
	Large worms, 200-250 mm. in length and 8 mm. in diameter. About 70 chaetae on each segment, fairly regularly spaced. All segments except 1 triannulate. Prostomium epilobous. Body unpigmented, pink in colour with darker pink clitellum. Found in subsoil or topsoil under forest or scrub, Kaitaia district.
                
	
Hoplochaetina polycystis (Figs. 29, 30)
              

              

                
	
                
	Short, very thick worms, up to about 80 mm. in length and 10.5 mm. in diameter. About 30 chaetae on each segment; anterior to clitellum fairly regularly spaced, posterior to clitellum irregular except for regular mid-ventral gap. Segments lacking secondary annulations. Prostomium epilobous. Body unpigmented, pink with red clitellum. The species is readily recognised by its short, very thick body, extreme inactivity, and the bright yellow colour of its coelomic fluid, which it exudes when irritated. Fairly common in subsoil under forest and sometimes in topsoil under forest or scrub in the Whangarei-Kaikohe district.
                
	
                  
Hoplochaetina spirilla
                
              

              

                
	76
                
	Medium-sized to fairly large worms, 105-165 mm. in length and about 7 mm. in diameter. 32-36 chaetae on each segment, fairly regularly spaced; small white spot at base of each chaeta. Segments lacking secondary annulations. Prostomium epilobous. Colour greyish brown anteriorly, purplish brown posterior to clitellum, with darker brown stripe along mid-dorsal line. Found under logs and in soil under forest, Fiordland-Lake Te Anau area.
                
	
                  
Hoplochaetina rossii
                
              

              

                
	
                
	Medium-sized worms, about 90-100 mm. in length and 5 mm. in


              

              
              

                
	
                
	diameter. About 48 chaetae on each segment, fairly regularly spaced; no white spots at base of chaetae. Segments 6-10 with two annuli, posterior to 10 the segments have three annuli, except for the clitellar segments which have no segmental annulations nor secondary annuli. Prostomium prolobous. Colour pink, with brownish-yellow clitellum. Found in North Auckland, south of Dargaville, in topsoil under scrub and on Hen and Chicken Islands in topsoil under forest.
                
	
                  
Hoplochaetina subtilis
                
              

              

                
	77
                
	Eight chaetae on each segment, usually arranged in pairs, sometimes more widely spaced. (Figs. 17-20.)
                
	— 78
              

              

                
	
                
	More than eight chaetae on each segment (Figs. 21-26); in one species (
Diporochaeta caswelli) there are only eight chaetae on each of segments 2-18. but there are twelve on each segment posterior to 18.
                
	— 126
              

              

                
	78
                
	Prostatic pores or combined male and prostatic pores on segment 16.
                
	— 79
              

              

                
	
                
	Prostatic pores or combined male and prostatic pores on segment 17.

*
                
	— 80
              

              

                
	
                
	Combined male and prostatic pores on 18: no pores on 16 or 17 or 19.
                
	— 102
              

              

                
	
                
	Prostatic pores on prominent rounded papillae on segment 19. Shallow seminal groove extends from prostatic pore of each side, down the anterior surface of the papilla on to segment 18. Male pores at anterior-ends of the seminal grooves close to the posterior margin of 18. Fairly small worms, about 50-60 mm. in length and 2.5 mm. in diameter. Slate grey with greyish brown clitellum. Clitellum on 14-17, dorsal and lateral. Found in topsoil under forest near Kumara, Westland.
                
	
Sylvodrilus gravus (Fig. 39)
              

              

                
	79
                
	Prostatic pores on prominent ventro-lateral papillae on 16. Male pores combined with prostatic pores; seminal grooves absent. Clitellum on 13-16 complete. Nephridiopores in a single series along each side of the body, in line with chaeta c. Fairly small worms, 50-85 mm. in length and 2-3 mm. in diameter. Body unpigmented, pale yellowish white with orange-brown clitellum. Found on Auckland Islands and Campbell Island, under logs and stones on shore, and inland under logs and stones and in peat.
                
	
                  
Rhododrilus leptomerus
                
              

              

                
	
                
	Prostatic pores in centres of a pair of small, dark, hollow areas on 16, ventro-lateral. Seminal groove passes back from each prostatic pore to posterior margin of hollow area; male pore at posterior end of seminal groove. Clitellum on 12-17, dorsal and lateral only. Nephridiopores alternately anterior to chaeta b and chaeta c on successive segments. Small worms, about 35 mm. in length and 2.5 mm. in diameter. Brick red dorsally, pale ventrally with prominent clitellum. Found in leaf mould. Kapiti Island.
                
	
                  
Neodrilus dissimilis
                
              

              

                
	80
                
	Nephridiopores present on all except segment 1; either in a ventro-


              

              



* In one species, 
Rhododrilus robustus, there are no papillae nor other structure associated with the prostatic pores, and the pores are very difficult to see. 
R. robustus is a fairly small worm, 50-60 mm. in length and 3-4 mm. in diameter. It is pale pink with a buff clitellum on 13-17, complete. Found in topsoil under forest, tussock, scrub and pasture, western Hawkes Bay and Waiouru.


              

                
	
                
	lateral, lateral or dorso-lateral line along each side of the body, or alternating between ventro-lateral and dorso-lateral or lateral positions, or between lateral and dorso-lateral positions from one segment to the next. - 81 Nephridiopores entirely lacking.
                
	— 101
              

              

                
	81
                
	Prostatic pores on papillae on 17. Seminal grooves extending back from prostatic pores to intersegmental groove 17/18, or on to segment 18. Male pores at posterior ends of seminal grooves.
                
	— 82
              

              

                
	
                
	Prostatic pores on 17, usually on papillae, sometimes not on papillae; in one species (
Rhododrilus aquaticus) the pores are one at each end of a transverse ridge. Male pores often combined with prostatic pores; if there are separate male pores, they may be either on 17 or 18, but there are no seminal grooves.
                
	— 86
              

              

                
	82
                
	Nephridiopores in a lateral line along each side of the body, in line with chaeta c. Clitellum extending from 13 (or 14) -16 (or 17).
                
	— 83
              

              

                
	
                
	Nephridiopores alternately ventro-lateral and lateral, or lateral and dorso-lateral on successive segments. Clitellum extending from 13 (or 14) -19 (or 20).
                
	— 84
              

              

                
	83
                
	Very short thick worms, about 30 mm. in length and 2.5 mm. in diameter. Clitellum on 14-16, complete on 15, dorsal and lateral only on 14 and 16. Prostatic pores each on a low, rounded papilla. Seminal grooves finish on 18, near anterior margin. Colour deep purple with pale greyish buff clitellum. Found in leaf mould, Waipoua Kauri Forest.
                
	
Rhododrilus agathis (Figs. 36, 37)
              

              

                
	
                
	Small to medium-sized, fairly thick worms, up to about 90 mm. in length and 4 mm. in diameter. Clitellum on 14-16, complete. Prostatic pores each in a small transverse groove on a prominent papilla. Seminal grooves extend back only to intersegmental groove 17/18. Colour purplish red with chaetae on small, raised white spots; clitellum buff. Found in leaf mould near Motuhora (Gisborne district) and under pine log in a plantation at Riverhead, near Auckland.
                
	
                  
Rhododrilus rosae
                
              

              

                
	
                
	Medium-sized and larger worms, up to about 130 mm. in length and 4 mm. in diameter. Clitellum on 13-17, complete except for small area between prostatic papillae on 17. Prostatic pores on small, rounded papillae; seminal grooves extend slightly on to 18. Colour pale yellowish brown with sienna brown clitellum. Found in topsoil under forest, south and west of Gisborne.
                
	
                  
Rhododrilus papaensis
                
              

              

                
	84
                
	Prostomium tanylobous. (Fig. 4, 5.)
                
	—  85
              

              

                
	
                
	Prostomium epilobous. Clitellum on 14-20, complete. Seminal grooves extending back to the anterior margin of 18. Nephridiopores alternately anterior to chaeta c and chaeta d on successive segments (i.e. alternately lateral and dorso-lateral). Short, thick worms up to about 40 mm. in length and 4.25 mm. in diameter. Colour purplish brown with buff clitellum; small, raised, white papilla at base of each chaeta. Found in leaf mould and moss, Mt. Egmont.
                
	
                  
Neodrilus edwardsi
                
              

              

                
	85
                
	Short, very thick worms, almost square in cross-section, 30-50 mm. in length and 4-5 mm. in diameter. Colour reddish brown dorsally and


              

              
              

                
	
                
	ventrally, with buff clitellum. Clitellum on 14-18, overlapping slightly on to 19, dorsal and lateral only. One pair of spermathecal pores only, in intersegmental furrow 7/8 in line with chaeta b. Found in leaf mould under forest in Wellington district, Rimutaka and southern Tararua ranges. When disturbed, this species is capable of very rapid movement on the ground surface.
                
	
                  
Neodrilus polycystis
                
              

              

                
	
                
	Small, more slender worms, 40-50 mm. in length and about 3 mm. in diameter; colour grey or greenish grey, iridescent; clitellum olive green. Clitellum on 13-19, dorsal and lateral only. One pair of spermathecal pores only, in intersegmental furrow 7/8, in line with chaeta a. Found in leaf mould under forest and scrub and occasionally in uncultivated garden soil, in Wellington district. When found, this species often lies still, coiled in a spiral like a millipede. When pinched or touched, it sometimes unwinds itself with a violent flick, and may leap a few inches in the air.
                
	
                  
Neodrilus agilis
                
              

              

                
	
                
	Medium-sized worms, fairly thick in proportion to their length, about 70 mm. in length and 6 mm. in diameter. Colour olive green with buff clitellum. Clitellum on 13-19; dorsal only on 13, dorsal and lateral on 14-17; complete on 18-19. One pair of spermathecal pores only, close to the anterior margin of segment 8, in line with chaeta a. Found under and in rotting logs and in leaf mould under forest, South Canterbury and Otago.
                
	
                  
Neodrilus campestris
                
              

              

                
	86
                
	Prostomium tanylobous.

*
                
	—  87
              

              

                
	
                
	Prostomium prolobous or epilobous.
*
                
	—  91
              

              

                
	87
                
	Prostatic pores (or combined prostatic and male pores) on distinct rounded or conical papillae, ventro-lateral, on 17.
                
	—  88
              

              

                
	
                
	Prostatic pores not on papillae; opening ventro-laterally on 17, but very difficult to see. Fairly small worms, 50-60 mm. in length and 3-4 mm. in diameter. Pale pink with buff clitellum. Clitellum on 13-17, complete. Five pairs of spermathecal pores, a pair in each of the intersegmental furrows 4/5, 5/6, 6/7, 7/8, 8/9. ventro-lateral. Found in topsoil under forest, tussock, scrub and occasionally pasture, in western Hawkes Bay and Waiouru district.
                
	
                  
Rhododrilus robustus
                
              

              

                
	88
                
	Clitellum absent.
                
	—  89
              

              

                
	
                
	Clitellum dorsal and lateral only.
                
	—  90
              

              

                
	
                
	Clitellum on 14-16, extending slightly on to 17, complete. Fairly small worms, about 50-60 mm. in length and 3 mm. in diameter. Colour pale brown. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, in line with chaeta a. Found in topsoil mainly under forest, Taranaki and southern Waikato.
                
	
                  
Rhododrilus benhami
                


              

              



* One species, 
Rhododrilus parvus, cannot be distinguished here. It was incompletely described in 1906 by Benham, and has not been re-collected. The type specimens are in poor condition and cannot be handled. 
R. parvus is a fairly small, pale, unpigmented worm, 55-65 mm. in length and 2-3 mm. in diameter. The clitellum covers dorsal and lateral surfaces of 14-17. Combined prostatic and male pores are on small papillae on 17, in line with chaeta b. The type specimens were collected from the banks of a stream in dense forest on Little Barrier Island.


              

                
	89
                
	Medium-sized worms, about 80-100 mm. in length and 3 mm. in diameter. Unpigmented; body wall more or less transparent. Only one pair of spermathecal pores, in intersegmental furrow 8/9, ventro-lateral. Found in topsoil under forest, tussock and occasionally in pasture in Gisborne. Hawkes Bay, Wairarapa and Waiouru districts.
                
	
                  
Rhododrilus albidus
                
              

              

                
	
                
	Small worms, about 50-60 mm. in length and 2 mm. in diameter. Unpigmented; body wall more or less transparent. Four pairs of spermathecal pores, a pair in each of the intersegmental furrows 5/6, 6/7, 7/8, and 8/9. ventro-lateral. Found in topsoil under scrub, forest and occasionally pasture in Gisborne-East Cape-Opotiki districts.
                
	
                  
Rhododrilus minimus
                
              

              

                
	90
                
	Very small worms, about 25-30 mm. in length and 1.5 mm. in diameter. Pale pink with purplish clitellum. Clitellum on 14-17. overlapping slightly on to 13. Papillae of combined prostatic and male pores small, conical. Three pairs of spermathecal pores, a pair in each of intersegmental furrows 6/7, 7/8, 8/9, ventro-lateral. Found in leaf mould and occasionally in topsoil, under forest, scrub and grass, Kapiti Island.
                
	
                  
Rhododrilus subtilis
                
              

              

                
	
                
	Long, thread-like worms, up to about 100 mm. in length and 1-2 mm. in diameter. Unpigmented and semi-transparent except for pale brownish clitellum. Clitellum on 12-18. Papillae of combined prostatic and male pores small, round and flat. Four pairs of spermathecal pores, a pair in each of the intersegmental furrows, 5/6, 6/7, 7/8, 8/9, ventro-lateral. Found usually in subsoil of heavy clays, occasionally in topsoil, under scrub, fern and forest, in the north of North Auckland.
                
	
                  
Rhododrilus attenuatus
                
              

              

                
	
                
	Fairly large worms. 100-150 mm. in length and up to 5 mm. in diameter. White with red clitellum. Clitellum on 14-17 (occasionally extending on to 13 and 18). Papillae of prostatic pores small, rounded. Only one pair of spermathecal pores, in intersegmental furrow 8/9, ventro-lateral. Found in forest soils, Urewera country.
                
	
                  
Rhododrilus besti
                
              

              

                
	91
                
	Prostatic pores or combined prostatic and male pores not on papillae or raised ridges.
                
	—  92
              

              

                
	
                
	Prostatic pores or combined prostatic and male pores on paired papillae, one on each side, ventral or ventro-lateral, on segment 17.
                
	—  93
              

              

                
	
                
	Prostatic pores not on papillae, but one at each end of a transverse ridge which extends across the ventral surface of segment 17. Small worms, about 30-40 mm. in length and 2 mm. in diameter. Clitellum absent. Pale brown in colour (in ethyl alcohol). Prostomium epilobous. Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, ventro-lateral. Found under stones in a fresh-water stream and in brackish water. Caswell Sound.
                
	
                  
Rhododrilus aquaticus
                
              

              

                
	92
                
	Medium-sized worms. 80-90 mm. in length and about 2.5 mm. in diameter. Colour grey, with brownish grey clitellum. Clitellum on 14-16 and the posterior end of 13; complete except for a small median ventral area at the posterior margin of segment 16. Prostomium


              

              
              

                
	
                
	prolobous. Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, ventro-lateral. Found only once, in subsoil under rough pasture at Dobson, near Greymouth.
                
	
                  
Rhododrilus dobsoni
                
              

              

                
	
                
	Medium-sized worms. 100-120 mm. in length and about 5 mm. in diameter. Dark reddish brown dorsally, pale ventrally posterior to clitellum; clitellum buff. Clitellum on 14-17, extending slightly on to 13 and 18, dorsal and lateral only. Prostomium epilobous. Four pairs of spermathecal pores, a pair in each of the intersegmental 5/6, 6/7, 7/8, 8/9, ventro-lateral. Found usually in topsoil, under forest or scrub, western or southern Waikato, Rotorua-Taupo area.
                
	
                  
Rhododrilus aduncocystis
                
              

              

                
	93
                
	Nephridiopores in a single ventro-lateral series on each side of the body, in line with chaeta b.
                
	—  94
              

              

                
	
                
	Nephridiopores in a single lateral or dorso-lateral series on each side of the body, in line with chaeta c.
                
	—  95
              

              

                
	94
                
	Medium-sized to fairly large worms, 60-150 mm. in length and 3.5-4 mm. in diameter. Greyish purple with brown clitellum. Clitellum on 13-17. dorsal and lateral only. Prostomium epilobous. Two pairs or three pairs) of spermathecal pores, close to anterior margins of segments 8 and 9 (or 7, 8, and 9), ventro-lateral. Found in leaf mould, under logs and stones and on shore, above and below high-water mark, at Auckland. Campbell and Snares Islands, and (two records only) from a salt marsh on Otago Peninsula.
                
	
                  
Rhododrilus cockaynei
                
              

              

                
	
                
	Fairly small, slender worms, 60-70 mm. in length and 1.5-2 mm. in diameter. Colourless except for brownish clitellum. Clitellum on 14-17, dorsal and lateral only. Prostomium epilobous. Four pairs of spermathecal pores, a pair in each of intersegmental furrows 5/6, 6/7, 7/8 and 8/9, ventro-lateral. Found in topsoil under rough pasture and tussock, north Canterbury and Banks Peninsula.
                
	
                  
Rhododrilus minutus
                
              

              

                
	95
                
	Clitellum developed over entire surface of clitellar segments.
                
	—  96
              

              

                
	
                
	Clitellum developed only over dorsal and lateral surfaces of clitellar segments. - 97
              

              

                
	96
                
	Medium-sized to fairly large worms, 100-120 mm. in length and about 8 mm. in diameter. Colour very dark green (almost black) when alive the colour fades very rapidly to sienna brown in alcohol. Clitellum on 14-17. Prostomium epilobous. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, close to ventral mid-line. Found only once in subsoil under forest, near East Cape.
                
	
                  
Rhododrilus microgaster
                
              

              

                
	
                
	Very large worms, 350-400 mm. in length and about 11 mm. in diameter. All segments have secondary annulations and there are from 2 to 7 on each segment. Colour pale pink. Clitellum on 14-17. overlapping slightly on to 13 and 18. Prostomium prolobous. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, ventro-lateral. Found in subsoil under forest, western Waikato.
                
	
                  
Rhododrilus macroseptus
                
              

              

                
	
                
	Very small worms about 40 mm. in length and 2 mm. in diameter.


              

              
              

                
	
                
	Unpigmented, phosphorescent. Clitellum on 13-16 (or 17). Prostomium epilobous. Only one pair of spermathecal pores, in intersegmental furrow 8/9, close to ventral mid-line. Recorded from New Zealand once (in 1893) and not collected since.
                
	
                  
Microscolex phosphoreus
                  

1
                
              

              

                
	
                
	Fairly small worms, 60-65 mm. in length and 4 mm. in diameter. Unpigmented, clitellum yellowish. Clitellum on 13-16, overlapping slightly on to 17. Prostomium epilobous. Spermathecal pores absent. Recorded from New Zealand once (in 1892) and not collected since.
                
	
                  
Microscolex dubius
                  

2
                
              

              

                
	97
                
	Very large worms, 175-300 mm. in length and 6-15 mm. in diameter.
                
	—  98
              

              

                
	
                
	Very small worms, 20-70 mm. in length and 1.5-4 mm. in diameter.
                
	—  99
              

              

                
	
                
	Worms between 75 mm. and 150 mm. in length and 1.5-5 mm. in diameter.
                
	—  100
              

              

                
	98
                
	Sienna brown worms with greyish brown clitellum. Clitellum on 14-18, overlapping slightly on to 13. About 175-200 mm. in length and 6 mm. in diameter. Only one pair of spermathecal pores, in intersegmental furrow 8/9, in line with chaeta b. Found in topsoil under forest, Gisborne-Tolaga Bay districts.
                
	
                  
Rhododrilus disparatus
                
              

              

                
	
                
	Brown in colour except for purplish tinge of clitellar segments. Clitellum on 12-18 not obviously differentiated from adjacent segments apart from colour difference. About 200-250 mm. in length and 10 mm. in diameter. Only one pair of spermathecal pores, in intersegmental furrow 8/9, in line with chaeta b. Found in subsoil under forest in Ohura-Taumarunui districts.
                
	
                  
Rhododrilus intermedius
                
              

              

                
	
                
	Pale greyish anteriorly, remainder of body red dorsally, pale ventrally, with buff clitellum. Clitellum on 13-18. About 250-300 mm. in length and 10-15 mm. in diameter. Only one pair of spermathecal pores, in intersegmental furrow 7/8, in line with chaeta b. Found under forest, Urewera Country and Palmerston North.
                
	
                  
Rhododrilus edulis
                
              

              

                
	99
                
	Deep reddish purple with pale red clitellum (in alcohol). Clitellum on 14-16, dorsal and lateral only. About 20 mm. in length and 2 mm. in diameter. Prostatic papillae on 17, elliptical, each with a transverse groove running across it; combined prostatic and male pores in the groove. Only one pair of spermathecal pores, in intersegmental furrow 8/9, in line with chaeta b. Found in leaf mould under forest, South-West Island and Great Island, Three Kings Islands.
                
	
                  
Rhododrilus insularis
                
              

              

                
	
                
	Bluish grey with pale brown clitellum. Clitellum on 14-16, overlapping slightly on to 17, dorsal and lateral only. About 30-35 mm. in length and 3-3.5 mm. in diameter. Prostatic papillae on 17, broad and flat, without a transverse groove. Only one pair of spermathecal pores, in intersegmental furrow 8/9, in line with chaeta b. Found in leaf mould under forest, Great Island, Three Kings Islands.
                
	
                  
Rhododrilus ravus
                
              

              

                
	
                
	Pink with transparent body wall. Clitellum on 13-18, dorsal and


              

              
              

                
	
                
	lateral only. About 60-70 mm. in length and 1.5-2 mm. in diameter. Prostatic papillae on 17, small and rounded, without a transverse groove. Three pairs of spermathecal pores, a pair in each of intersegmental furrows 6/7, 7/8 and 8/9, in line with pair of chaetae ab. Collected from Kermadec Islands.
                
	
                  
Rhododrilus kermadecensis
                
              

              

                
	100
                
	Very slender thread-like worms, about 100-150 mm. in length and 1.5-2 mm. in diameter. Unpigmented, body wall transparent, except for pale brownish clitellum. Clitellum on 13-17, dorsal and lateral only. Prostatic papillae on segment 17, prominent, rounded. Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, ventro-lateral. Found in subsoil under scrub, forest or rough pasture, often in heavy clay gumland soils, Whangarei and Dargaville districts.
                
	
                  
Rhododrilus sutherlandi
                
              

              

                
	
                
	Medium-sized worms, 75-165 mm. in length and 3-5 mm. in diameter. White with pale yellowish white clitellum. Clitellum on 14-17, overlapping slightly on to 13, dorsal and lateral only. Prostatic papillae on segment 17, small and rounded. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, ventro-lateral. Found in topsoil under forest, scrub, tussock and rough pasture; widespread in central North Island districts.
                
	
                  
Rhododrilus similis
                
              

              

                
	
                
	Length 90-125 mm., diameter 2-3 mm. Pink with pale brown clitellum. Clitellum on 14-17. dorsal and lateral only. Prostatic papillae on segment 17, small and rounded. Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, ventro-lateral. Collected from the ‘bush’, Catham Islands.
                
	
                  
Rhododrilus huttoni
                
              

              

                
	
                
	Length 100-120 mm., diameter about 4 mm. Pale brown in colour (in alcohol: colour of living specimens not known). Clitellum on 14-17, overlapping slighty on to 13, dorsal and lateral only. Prostatic papillae on segment 17, small and rounded. Four pairs of spermathecal pores, a pair in each of the intersegmental furrows 5/6, 6/7, 7/8 and 8/9, ventro-lateral. Found in subsoil, peat and moss, Great Island, Three Kings Islands. This species tends to break into fragments very readily and it is therefore difficult to collect a whole specimen.
                
	
                  
Rhododrilus tetratheca
                
              

              

                
	101
                
	Fairly large worms, 90-180 mm. in length and 6-12 mm. in diameter. Pale pink dorsally, unpigmented ventrally, with pale pink clitellum. The first five segments have no secondary annulations; segment 6 is biannulate; posterior to 6 the segments are triannulate. Clitellum on 14-17. extending forward slightly on to 13; complete on 14-17, dorsal and lateral on 13. Prostomium epilobous. Only one pair of spermathecal pores, in intersegmental furrow 8/9, ventro-lateral. Found in topsoil under forest and scrub, Hawkes Bay, Gisborne and East Cape districts.
                
	
                  
Leucodrilus digitocystis
                
              

              

                
	
                
	Large worms, up to about 300 mm. in length and 10 mm. in diameter. Sienna brown dorsally, pale silvery white ventrally, with prominent brown clitellum. Segments 2-5 are biannulate; posterior to 5 the segments are triannulate. Clitellum on 13-17, dorsal and lateral only. Prostomium epilobous. Only one pair of spermathecal pores, in inter


              

              
              

                
	
                
	segmental furrow 7/8, ventro-lateral. Found only once in topsoil under coastal forest near Wairoa.
                
	
                  
Leucodrilus fuscus
                
              

              

                
	
                
	Very large worms, up to 600-700 mm. in length and 7 mm. in diameter. Brown with pale brown clitellum. Anterior to clitellum all segments (except segment 1) are biannulate; clitellar segments have no secondary annulations; posterior to clitellum segments are quadriannulate. Clitellum on 14-18, extending slightly on to 13 and 19, complete. Prostomium prolobous. Spermathecal pores not visible. Found in subsoil under forest, near East Cape.
                
	
                  
Leucodrilus robustus
                
              

              

                
	102
                
	Nephridiopores present on all but one or a few of the anterior segments; either in a ventro-lateral or lateral line along each side of the body.
                
	— 103
              

              

                
	
                
	Nephridiopores absent from all segments.
                
	— 106
              

              

                
	103
                
	Very small worms, 30-40 mm. in length and 1-2 mm. in diameter. Four pairs of spermathecal pores, a pair near the anterior margin of each of segments 6, 7, 8 and 9, ventro-lateral.
                
	— 104
              

              

                
	
                
	Larger worms, 70-150 mm. in length and 2-5 mm. in diameter. Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, ventro-lateral.
                
	— 105
              

              

                
	104
                
	Orange-brown worms (colour in ethyl alcohol). About 30-35 mm. in length and 2 mm. in diameter. Clitellum on 14-17, dorsal and lateral only. Combined male and prostatic pores on broad flat ventro-lateral papillae, one on each side, on 18. Found in leaf mould under forest, Banks Peninsula and Catlins district.
                
	
                  
Plutellus parvus
                
              

              

                
	
                
	Greyish anteriorly, translucent posteriorly. About 35-40 mm. in length and 1-1.5 mm. in diameter. Clitellum on 14-16, extending slightly on to 13, complete. Combined male and prostatic pores open on segment 18, but not on papillae. Recorded only once (in 1903), free swimming at depths of 300-1,200 ft. in the waters of Lake Wakatipu.
                
	
                  
Pontodrilus lacustris
                
              

              

                
	105
                
	Medium-sized to fairly large worms, 75-125 mm. in length and 4-5 mm. in diameter. Pale buff, pink anteriorly, with brown clitellum. Anterior segments each divided into five by secondary annulations, posterior to clitellum segments each divided into three by secondary annulations. Clitellum on 13 (or 14) -17 (or 18), dorsal and lateral only. Combined male and prostatic pores on 18, one on each side on the medial aspect of a longitudinal ridge; ridges form the lateral boundaries of a median ventral depression. Found on the sea shore, Chatham Islands.
                
	
Pontodrilus matsushimensis var. 
chathamianus
              

              

                
	
                
	Medium-sized worms, 100-125 mm. in length and 4-5 mm. in diameter. White with orange-brown clitellum. Pre-clitellar segments biannulate or triannulate, post-clitellar segments biannulate. Clitellum on 13-18, complete. Combined male and prostatic pores on segment 18, on small, rounded, ventro-lateral papillae. Found in peat at Auckland Islands.
                
	
                  
Plutellus aucklandicus
                
              

              

                
	
                
	Smaller worms, up to about 80 mm. in length and 2-2.5 mm. in diameter. Almost colourless except for pale yellowish brown clitellum. Segments 7-13 triannulate, other segments without secondary annulations. Clitellum


              

              
              

                
	
                
	on 14-17, extending slightly on to 13, complete. Combined male and prostatic pores on segment 18, on small, rounded, ventro-lateral papillae. Found usually in leaf mould, occasionally in topsoil or peat, under forest, Stewart Island.
                
	
                  
Plutellus stewartensis
                
              

              

                
	106
                
	Clitellum developed on the four segments 14-17 only, complete.
                
	— 107
              

              

                
	
                
	Clitellum developed on more than four segments, commencing on segment 12, 13 or 14, and extending back to 17, 18, 19, or (in one species only) to 28. In most species the clitellum is complete, but in a few species it is dorsal and lateral only for all or part of its length.
                
	—  112
              

              

                
	107
                
	Chaetae grouped in pairs, two pairs on each side of the segments, or more widely spaced, but arranged in regular longitudinal lines (as in Figs. 17, 19).
                
	—  108
              

              

                
	
                
	Chaetae very irregularly spaced around the segments so that they do not form regular longitudinal lines (as in Fig. 20). Chaetae c and d (i.e. the dorso-lateral and dorsal chaetae on each side of the segments) are most irregularly spaced.
                
	—  111
              

              

                
	108
                
	Combined male and prostatic pores on small rounded ventro-lateral papillae on 18.
                
	— 109
              

              

                
	
                
	Combined male and prostatic pores ventro-lateral on 18, not on papillae each in the centre of a small depression or one on each side of a shallow median ventral depression, or opening at the same level as the general body surface.
                
	— 110
              

              

                
	109
                
	Medium-sized worms, about 100 mm. in length and 6 mm. in diameter. Purplish red with brown clitellum. Combined male and prostatic pores in line with chaeta a, each on a small papilla, arising from a small pit. Three pairs of spermathecal pores, a pair on each of segments 6, 7 and 8, midway between chaeta a and the posterior margins of the segments. Found only once, at Ruatahuna. Urewera Country.
                
	
                  
Megascolides esculentus
                
              

              

                
	
                
	Medium-sized worms, about 100 mm. in length and 5 mm. in diameter. Brick red dorsally, pale ventrally, with pale brown clitellum. Combined male and prostatic pores, on small papillae, in position of chaeta a. Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, in line with chaeta a. Found in topsoil at Tauranga and on Mayor Island.
                
	
                  
Megascolides reptans
                
              

              

                
	
                
	Very small worms, about 20-30 mm. in length and 3-3.5 mm. in diameter. Reddish brown dorsally, paler ventrally, with buff clitellum. Combined male and prostatic pores on low rounded papillae on segment 18, in position of chaeta a. Three pairs of spermathecal pores, a pair in each of the intersegmental furrows 6/7, 7/8 and 8/9, slightly medial to line of chaeta a. Found in leaf mould and topsoil under forest, Coromandel Peninsula and Bay of Plenty.
                
	
                  
Megascolides parus
                
              

              

                
	
                
	Small worms, up to 50-60 mm. in length and 4-5 mm. in diameter. Reddish brown dorsally, blue-green ventrally, each chaeta arising from a small, round raised yellowish spot. Combined male and prostatic pores on small round papillae, slightly lateral to line of chaeta a. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, in line with chaeta a. Found in leaf mould under forest, Motu
                
	


              

              
              

                
	
                
	and Waioeka Gorge, near Opotiki.
                
	
                  
Megascolides viridis
                
              

              

                
	110
                
	Fairly large thick worms, up to about 100 mm. in length and 7.5 mm. in diameter. Unpigmented except for slightly yellowish clitellum; the prostates are visible through the body wall as a pair of yellowish streaks lying close to the ventral mid-line and extending back from segment 18 to about 28 or 29. Combined male and prostatic pores on segment 18, one on each side, each in the centre of a small, white, oval area, in line with chaetal interval ab. Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, in line with chaeta a. Found in subsoil under forest near Whangarei.
                
	
                  
Megascolides albus
                
              

              

                
	
                
	Fairly short, thick-bodied worms, 65-80 mm. in length and 7-8 mm. in diameter. Pale brownish white with orange-brown clitellum. Combined male and prostatic pores on segment 18, ventro-lateral, each pore in a small sub-circular depression with distinct raised margin, in line with chaeta a. Three pairs of spermathecal pores, a pair on each of segments 6, 7 and 8, close to the posterior margins of the segments, in line with chaeta a. Collected from leaf mould and topsoil under forest. Urewera Country.
                
	
                  
Megascolides urewerae
                
              

              

                
	
                
	Small worms, about 40 mm. in length and 3 mm. in diameter. Colourless (in alcohol). Combined male and prostatic pores on segment 18, one on each side of a median ventral oval depression, in position of chaeta a. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, in line with chaeta a. Recorded only once (in 1905) at Tauranga.
                
	
                  
Megascolides unipapillatus
                
              

              

                
	111
                
	Fairly large, thick worms, up to about 100-120 mm. in length and 7.5-8 mm. in diameter. Purplish red dorsally, pale ventrally, with buff clitellum. Combined male and prostatic pores on 18, not on papillae, but each pore surrounded by a horseshoe-shaped ridge with the open end facing the ventral mid-line. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, in line with chaeta a. Found in topsoil, under stones and occasionally in leaf mould, under forest in North Auckland from about Whangarei northwards and on Little Barrier Island.
                
	
                  
Megacolides irregularis
                
              

              

                
	
                
	Very large worms, up to about 200-225 mm. in length and 10-16 mm. in diameter. Alternating bands of chocolate brown and pale cream (intersegmental) dorsally, pale ventrally, with dark brown clitellum; small white papillae around chaetae c and d on each segment. Combined male and prostatic pores on segment 18, in line with chaeta a, one on each side of a narrow transverse depression which is surrounded by a ridge. Three pairs of spermathecal pores, a pair on each of segments 7, 8 and 9, close to anterior margin of segments, ventro-lateral. Found on Tawhiti Rahi, Poor Knights Islands, off the east coast of North Auckland.
                
	
                  
Megascolides equestris
                
              

              

                
	112
                
	Clitellum developed on five, six or seven segments between segments 12 and 19.
                
	—  113
              

              

                
	
                
	Clitellum extending over the fifteen segments 14-28; complete on 14-17, dorsal and lateral only on 18-28. Medium-sized worms, about 100-120


              

              
              

                
	
                
	mm. in length and 4.5-5.5 mm. in diameter. Purplish red with very prominent brick red clitellum. Prostomium epilobous. Only one pair of spermathecal pores, in intersegmental furrow 7/8, in line with chaeta a. Collected only once, from Little Barrier Island, in topsoil under forest.
                
	
                  
Megascolides rubicundus
                
              

              

                
	113
                
	Prostomium tanylobous. Clitellum on 13-17, dorsal and lateral only. Medium-sized worms, about 80-100 mm. in length and 6 mm. in diameter. Reddish purple with brownish red clitellum. Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, in line with chaeta b. Recorded only once (in 1904) from Ohaeawai, North Auckland.
                
	
                  
Megascolides kirki
                
              

              

                
	
                
	Prostomium prolobous or epilobous.
                
	— 114
              

              

                
	114
                
	Combined male and prostatic pores on segment 18; not on papillae, either each pore in a small ventro-lateral depression or the pores on each side of a median ventral depression.
                
	—  115
              

              

                
	
                
	Combined male and prostatic pores on segment 18; pores on ventro-lateral papillae.
                
	—  118
              

              

                
	115
                
	Medium-sized worms, about 70-80 mm. in length and 4-5 mm. in diameter. Prostomium epilobous.
                
	—  116
              

              

                
	
                
	Very large worms, up to 200 mm. in length and 8 mm. in diameter. Prostomium prolobous. Clitellum on 13 (or 14) -18 (or 19); complete on 14-17, dorsal and lateral on 18; when present on 13 and 19 dorsal only. Dark brown in colour. Combined male and prostatic pores one at each end of a median ventral transverse oval depression, slightly medial to chaeta b. Three pairs of spermathecal pores, a pair in each of intersegmental furrows 6/7, 7/8 and 8/9, ventro-lateral. Recorded from Ruatahuna. Urewera country.
                
	
                  
Megascolides sapidus
                
              

              

                
	116
                
	Clitellum on 13 (or 14) -18, complete. Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, ventro-lateral. 117 Clitellum on 13-18; complete on 14-17, dorsal only on 13 and 18. Three pairs of spermathecal pores, a pair on each of segments 6, 7 and 8, close to the posterior margins of the segments, ventro-lateral. Colour purplish. Combined male and prostatic pores on segment 18, ventro-lateral, at edges of median ventral circular depression. Recorded from Whangarei.
                
	
                  
Megascolides huttoni
                
              

              

                
	117
                
	Dark red worms with paler red clitellum. Clitellum on 14-18, only distinguishable from remainder of segments by colour difference. Combined male and prostatic pores ventro-lateral on segment 18. one on each side, each pore in a small cup-like depression, surrounded by a prominent narrow ridge. Collected from forest soils and leaf mould, Mangamuku Range, North Auckland, and Three Kings Islands.
                
	
                  
Megascolides ruber
                
              

              

                
	
                
	Brick red worms with buff clitellum. Clitellum on 13-18, clearly distinguishable from adjacent segments - intersegmental furrows obscured on clitellum. Combined male and prostatic pores ventro-lateral on segment 18, each in a small oval depression surrounded by a low, narrow ridge. Collected from topsoil under forest, western Waikato.
                
	
                  
Megascolides raglani
                


              

              
              

                
	118
                
	Very large worms, 200-650 mm. in length and 10-12 mm. in diameter.
                
	119
              

              

                
	
                
	Small to medium-sized worms, 20-120 mm. in length and 3-8 mm. in diameter.
                
	—  121
              

              

                
	119
                
	The eight chaetae of each segment arranged in pairs, a ventro-lateral pair and a lateral pair on each side of the segment.
                
	—  120
              

              

                
	
                
	The eight chaetae of each segment are not regularly spaced. The ventral gap (i.e. the space between chaeta a on one side and chaeta a on the other side) is almost constant, but the remainder of the chaetae are irregularly arranged and do not lie in regular longitudinal lines, as is usual in earthworms. Very large worms, up to about 650 mm. in length and 12 mm. in diameter. Reddish brown anteriorly, becoming paler and ultimately cream posteriorly, with pale brown clitellum. Clitellum on 13-18, complete. Combined male and prostatic pores on segment 18, on small papillae, one at each end of a median ventral transverse oval depression. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, ventro-lateral. Found once at Kerikeri and once at Pukekohe; possibly introduced from Australia.
                
	
                  
Notoscolex hakeaphilus
                
              

              

                
	120
                
	Very large worm, 550 mm. in length and 10 mm. in diameter. Chocolate brown with a violet tinge, with darker brown clitellum. Clitellum on 13-18, extending slightly on to 12, complete. Combined male and prostatic pores on low papillae on segment 18, in line with chaeta b. Four pairs of spermathecal pores, a pair on each of segments 6, 7, 8 and 9, in the space between chaetae b and c (i.e. in the middle of the segment, not at the margin as is usually the case). Found only once, in a nurseryman's glasshouse at Napier; almost certainly an accidental introduction.
                
	
                  
Megascolides napierensis
                
              

              

                
	
                
	Large worms, 200-250 mm. in length and about 10 mm. in diameter. Brown, with greyish brown clitellum. Clitellum on 14-18, complete on 15-16, dorsal and lateral only on 14 and 17-18. Combined male and prostatic pores on prominent rounded papillae on segment 18, in position of chaeta a. Only one pair of spermathecal pores, in intersegmental furrow 7/8. in line with chaeta b. Found in topsoil and occasionally in subsoil under native forest and pines, Rotorua district.
                
	
                  
Megascolides fuscus
                
              

              

                
	121
                
	Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8, 8/9, or on segments 8 and 9, or three pairs, in furrows 6/7, 7/8, and 8/9. Corresponding chaetae of all segments arranged in regular longitudinal lines.
                
	—  122
              

              

                
	
                
	Three pairs of spermathecal pores, a pair on each of segments 9, 10 and 11, near the middle of the segments, anterior and slightly lateral to chaeta b. Chaeta d is rather irregular in position. Remainder of chaetae in fairly regular longitudinal lines. Medium-sized worm, about 90 mm. in length and 6-8 mm. in diameter. Purple dorsally, paler ventrally. with vivid purple clitellum. Clitellum on 13 (or 14) -18, complete. Combined male and prostatic pores on papillae on segment 18. Listed in early papers as found in New Zealand; this is an Australian species and there has probably been an error in locality in attributing


              

              
              

                
	
                
	specimens to New Zealand.
                
	
                  
Didymogaster sylvatica
                
              

              

                
	122
                
	Clitellum on 13-18, dorsal and lateral only. Fairly small worms, about 60-70 mm. in length and 5-6 mm. in diameter. Purplish red dorsally, pale ventrally, clitellum darker in colour than adjacent segments, but otherwise not sharply distinguished from the remainder of the body. Combined male and prostatic pores on small, oval, flattened papillae, on segment 18, in position of chaeta a. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, slightly medial to line of chaeta a. Found among pebbles and under small plants on ground surface in forest, Great Island, Three Kings Islands.
                
	
                  
Megascolides tasmani
                
              

              

                
	
                
	Clitellum on 13-17, or 13-18, or 14-18, complete on all clitellar segments or all but the last clitellar segment.
                
	—  123
              

              

                
	123
                
	Two pairs of spermathecal pores, a pair in each of the intersegmental furrows 7/8 and 8/9, or a pair on each of segments 8 and 9, about halfway between chaeta a and the posterior margin of the segment.
                
	—  124
              

              

                
	
                
	Three pairs of spermathecal pores, a pair in each of the intersegmental furrows 6/7, 7/8 and 8/9, in line with or slightly medial to the line of chaeta a.
                
	—  125
              

              

                
	124
                
	Spermathecal pores on segments 8 and 9, about halfway between chaeta a and the posterior margin of the segment. Fairly small worms, about 70 mm. in length and 4 mm. in diameter. Dark purplish brown with reddish brown clitellum. Clitellum on 13-17, complete. Combined male and prostatic pores on large flat oval papillae on segment 18, in line with chaeta a. Found in topsoil, leaf mould and under stones in forest, Whangarei district, Hen and Chicken Islands and Little Barrier Island.
                
	
                  
Megascolides maoricus
                
              

              

                
	
                
	Spermathecal pores in intersegmental furrows 7/8 and 8/9, in line with chaeta a. Fairly small worms, about 75 mm. in length and 3-4 mm. in diameter. Colour brownish yellow (in alcohol). Clitellum on 13-18, complete on 13-17, dorsal only on 18. Combined male and prostatic pores on prominent rounded papillae, on segment 18, in line with chaeta a. Recorded only once (specimen collected in 1878) from Titirangi, Auckland.
                
	
                  
Megascolides neglectus
                
              

              

                
	125
                
	Fairly small worms, about 50 mm. in length and 5 mm. in diameter. Iridescent purplish red with red-brown clitellum. Clitellum on 13-17, complete. Combined male and prostatic pores on small rounded papillae on segment 18, in position of chaeta a. Found in leaf mould, burrowing in rotten logs, and occasionally in topsoil, under forest, northern North Island districts, Little Barrier Island and Poor Knights Islands.
                
	
                  
Megascolides suteri
                
              

              

                
	
                
	Mideum-sized worms, 4.5-5 mm. in diameter. Reddish grey anteriorly, brownish posteriorly, with yellowish white clitellum. Clitellum on 13-18, complete on 13-17, dorsal and lateral only on 18. Combined male and prostatic pores on small oval papillae on segment 18, medial to chaeta a, close to ventral mid-line. Species described (in 1923) from one anterior fragment collected from a garden in Palmerston North; probably an


              

              
              

                
	
                
	introduced species.
                
	
                  
Megascolides mortenseni
                
              

              

                
	126
                
	Prostatic pores on segment 17, separate from male pores, which are on 18.
                
	—  127
              

              

                
	
                
	Combined male and prostatic pores on segment 18.
                
	—  129
              

              

                
	127
                
	Very small worms, 15-25 mm. in length and 2-2.5 mm. in diameter. 36 shaetae on each segment, arranged in 18 pairs; the chaetae are very small and the individual chaetae of the pairs may be difficult to distinguish. Nephridiopores alternating between dorso-lateral and ventro-lateral positions on successive segments, except on the first few segments where all the pores are dorso-lateral.
                
	—  128
              

              

                
	
                
	Medium-sized worms, up to about 80 mm. in length and 4 mm. in diameter. 12 chaetae on each segment, practically equidistant. Nephridiopores in a single lateral series on each side of the body, in line with chaeta d. Colour bluish grey with brown clitellum; chaetae on prominent yellowish spots. Clitellum on 14-16, complete on 14 and part of 15, dorsal and lateral on remainder of 15 and 16, or (sometimes) complete on 14-16. Prostatic pores on papillae on segment 17, in position of chaeta b. which is displaced laterally. Found in topsoil, leaf mould, rotten logs, under stones and logs, in Waikato, Auckland, North Auckland, Little Barrier Island, Hen Island.
                
	
                  
Dinodriloides beddardi
                
              

              

                
	128
                
	Red-brown worm with small yellow spot around each pair of chaetae; clitellum pale brown. Prostatic pores on segment 17, not on papillae, one on each side in position of ventral-most pair of chaetae. Seminal grooves extend back from the prostatic pores to the anterior margin of segment 18; male pore at posterior end of each seminal groove, close to anterior margin of 18. Found in leaf mould and moss under forest in Wairarapa and inland Canterbury.
                
	
Neochaete forsteri (Fig. 38)
              

              

                
	
                
	Dark brown worm with buff clitellum, chaetae not surrounded by spots. Prostatic pores on papillae on segment 17, one on each side, in position of ventral-most pair of chaetae. Seminal grooves lacking; male pores close to anterior margin of 18, in line with prostatic pores. Found only once, in leaf mould under forest, near Desert Road, Waiouru.
                
	
                  
Neochaeta salmoni
                
              

              

                
	129
                
	Nephridiopores present; arranged in a single series, ventral, ventro-lateral or lateral, on each side of the body.
                
	—  130
              

              

                
	
                
	Nephridiopores absent from all segments.
                
	—  142
              

              

                
	130
                
	Prostomium tanylobous (as in Figs.4, 5).
                
	—  131
              

              

                
	
                
	Prostomium prolobous or epilobous (as in Figs. 6-11).
                
	—  132
              

              

                
	131
                
	Small worms. 20-25 mm. in length and 1.5 mm. in diameter. Reddish brown with buff clitellum. Clitellum on 14-16, complete. 18 chaetae on each segment, fairly evenly spaced. Combined male and prostatic pores one at each end of a ‘dumb-bell‘-shaped ridge which extends across the ventral surface on 18. Found in leaf mould, moss and under stones, usually in forest, occasionally scrub and tussock; very widespread in western districts of the North Island from about Auckland southwards, Little Barrier Island, Mayor Island, western districts of the South Island and on Stewart Island.
                
	
Diporochaeta obtusa (Fig. 42)


              

              
              

                
	
                
	Very small worms, 15-20 mm. in length and 1-1.5 mm. in diameter. Reddish brown with pale brown clitellum. Clitellum on 13-17, complete. 12 chaetae on each segment, arranged in three pairs on each side of the segments. Combined male and prostatic pores on segment 18, on small rounded, ventro-lateral papillae. Found in peat under beech forest. Rabbit Island, Paterson Inlet, Stewart Island.
                
	
                  
Diporochaeta minima
                
              

              

                
	
                
	Small worms, 20-25 mm. in length and 1.5-2 mm. in diameter. Purple anteriorly, red-brown posterior to clitellum. Clitellum on 13-17, complete on 14-16 and the anterior portion of 17, otherwise dorsal and lateral only. 12 chaetae on each segment, fairly evenly spaced. Combined male and prostatic pores on segment 18, one on each side on a large oval papilla, which occupies almost the complete length of the segment. Recorded only once in 1923), under wood and stones, on Auckland Island.
                
	
                  
Diporochaeta duodecimalis
                
              

              

                
	132
                
	Combined male and prostatic pores ventro-lateral on segment 18; pores one one each side, each in a small depression, or pores opening level with general segmental surface, not on papillae or ridges.
                
	—  133
              

              

                
	
                
	Combined male and prostatic pores ventro-lateral on segment 18; pores one on each side, each on a separate papilla, or one at each end of a transverse ventral ridge.
                
	—  137
              

              

                
	133
                
	Large worms, 150-250 mm. in length and 5-6 mm. in diameter.
                
	—  134
              

              

                
	
                
	Small worms, 25-70 mm. in length and 1-7 mm. in diameter.
                
	—  135
              

              

                
	134
                
	Very large worms, 200-250 mm. in length and about 6 mm. in diameter. Segments triannulate posterior to clitellum. Deep crimson red with paler clitellum. Clitellum on 13 (or 14) -18, complete except for a narrow, mid-ventral area. About 50-60 chaetae per segment. Found on Auckland Island, Adams Island. Masked Island and Disappointment Island, Auckland Islands.
                
	
                  
Perionyx perionychopsis
                
              

              

                
	
                
	Large worms, 150-200 mm. in length and 5-6 mm. in diameter. Segments have no secondary annulations. Brown with dark purplish brown clitellum. Clitellum on 13-19 (or 20), complete on 14-17. elsewhere dorsal and lateral. About 48 chaetae per segment. Found on Shoe Island, Enderby Island and Rose Island, Auckland Islands.
                
	
                  
Perionyx shoeanus
                
              

              

                
	135
                
	Combined male and prostatic pores on segment 18, each in the centre of a small ventro-lateral depression. 40-50 chaetae per segment, fairly evenly spaced.
                
	—  136
              

              

                
	
                
	Combined male and prostatic pores on segment 18, ventro-lateral, not in small depressions, but level with the general surface of the segment, each pore surrounded by a small white ring (not a papilla). 24 chaetae per segment, fairly evenly spaced. Small worms, 25-50 mm. in length and about 1 mm. in diameter. Very dark chocolate brown with paler brown clitellum; chaetae on raised white spots. Clitellum on 14-17. complete. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9. close to ventral mid-line. Found in soil, in logs, under wood and stones on Auckland and Enderby Islands. Auckland Islands.
                
	
                  
Perionyx helophilus
                


              

              
              

                
	136
                
	Small worms, 30-35 mm. in length and about 4 mm. in diameter. Dark purplish brown, almost black, with orange clitellum and pale brown under-surface. Clitellum on 14-17, complete. Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, close to ventral mid-line. Found only once (in 1907) under stones on Adams Island, Auckland Islands.
                
	
                  
Diporochaeta brachysoma
                
              

              

                
	
                
	Larger, stout worms, 50-75 mm. in length and about 6-7 mm. in diameter. Iridescent dark red with purplish clitellum. Clitellum on 14-16, complete. Four (sometimes five) pairs of spermathecal pores, one in each of the intersegmental furrows 4/5, 5/6, 6/7, 7/8 (and sometimes 8/9), ventro-lateral. Found in leaf mould under forest, western South Island.
                
	
                  
Diporochaeta intermedia
                
              

              

                
	137
                
	Very small worms. 10-50 mm. in length and 1-2 mm. in diameter.
                
	— 138
              

              

                
	
                
	Medium-sized or fairly large worms, either 65-135 mm. in length and about 3 mm. in diameter, or 100-150 mm. in length and about 10 mm. in diameter.
                
	—  141
              

              

                
	138
                
	Combined male and prostatic pores on segment 18, one on each side on a small, rounded, ventro-lateral papilla.
                
	—  139
              

              

                
	
                
	Combined male and prostatic pores on segment 18, not on separate papillae, but one at each end of a narrow ridge which runs across the ventral aspect of segment 18; the pores are ventro-lateral.
                
	—  140
              

              

                
	139
                
	Worms about 30-40 mm. in length and 1.5-2 mm. in diameter. Pink dorsally anterior to clitellum. clitellum grey-brown, otherwise unpigmented. Clitellum on 13-16, complete. About 28 chaetae per segment, fairly evenly spaced. Found only twice, once at depths of 350-500 ft. in the waters of Lake Manapouri, and once in Tunnel Burn, Takahe Valley, Te Anau.
                
	
                  
Diporochaeta aquatica
                
              

              

                
	
                
	Minute worms, about 10-20 mm. in length and 1-1.5 mm. in diameter. Light brown with small raised white spot surrounding each chaeta. Clitellum on 14-16. complete. 12 chaetae per segment, fairly evenly spaced. Found in leaf mould under forest, southern Westland and Fiordland.
                
	
                  
Diporochaeta punctata
                
              

              

                
	140
                
	Very small worms, about 30-35 mm. in length and up to 2 mm. in diameter. Pale brown with slightly darker brown clitellum (in alcohol). Clitellum on 14-16, overlapping slightly on to 17, complete. Eight chaetae per segment on segments 2-18, arranged in pairs; 12 chaetae per segment posterior to segment 18, arranged in a ventro-lateral pair and a dorso-lateral group of four on each side of each segment (as in Fig. 24). Two pairs of spermathecal pores, a pair in each of intersegmental furrows 7/8 and 8/9, close to ventral mid-line. Combined male and prostatic pores on narrow transverse ridge on segment 18. Found under bark of rotten log, Caswell Sound.
                
	
                  
Diporochaeta caswelli
                
              

              

                
	
                
	Slightly larger worms, about 50 mm. in length and 1.5 mm. in diameter. Pale pink, unpigmented, with yellowish clitellum (in formalin). Clitellum on 14-16, complete. Sixteen chaetae per segment, almost evenly spaced. Three pairs of spermathecal pores, a pair in each of intersegmental furrows 5/6, 6/7 and 7/8, close to ventral mid-line. Combined male and


              

              
              

                
	
                
	prostatic pores one at each end of a ‘dumb-bell‘-shaped transverse ridge on the ventral surface of segment 18. Found only once (in 1901) in a peat bog at Chatham Island.
                
	
                  
Diporochaeta chathamensis
                
              

              

                
	141
                
	Fairly large, thick worms, 100-150 mm. in length and about 10 mm. in diameter. Brick red with pink clitellum. Clitellum on 13-17, complete. About 80 chaetae on each segment, fairly evenly spaced. Four pairs of spermathecal pores, a pair on each of segments 5, 6, 7 and 8, close to anterior margin of segments and to ventral mid-line. Nephridiopores ventral, about 1 mm. each side of ventral mid-line. Found on Mt. Egmont and in inland Taranaki, in forest soils.
                
	
                  
Perionyx egmonti
                
              

              

                
	
                
	Long slender worms, 65-135 mm. in length and about 3 mm. in diameter. Deep red-brown anteriorly, paler posteriorly and ventrally, with pale brown clitellum; chatetae arising from white spots. Clitellum on 14-16 and part of 13, complete. About 32 chaetae per segment, fairly evenly spaced. Two pairs of spermathecal pores, a pair on each of segments 7 and 8. ventro-lateral, close to posterior margins of segments. Nephridiopores lateral. Found on Snares Island.
                
	
                  
Diporochaeta heterochaeta
                
              

              

                
	142
                
	Clitellum covering only dorsal and lateral aspects of clitellar segments.
                
	—  143
              

              

                
	
                
	Clitellum covering entire surface of clitellar segments.
                
	—  144
              

              

                
	143
                
	Large worms, about 200 mm. in length and 13-14 mm. in diameter. Dark brown dorsally. paler ventrally, with purplish clitellum (in alcohol). Clitellum on 13-16. 20-24 chaetae per segment, fairly evenly spaced though not in longitudinal lines. Combined male and prostatic pores on segment 18, one on each side of a median ventral depression. Found at Spirits Bay. North Auckland.
                
	
Megascolex animae (Fig. 40)
              

              

                
	
                
	Large worms, about 200 mm. in length and 7-8 mm. in diameter. Pink, unpigmented, translucent, with pale brownish clitellum. Clitellum on 13-18. 60-72 chaetae per segment, closely and evenly spaced. Combined male and prostatic pores on segment 18, each on a small white papilla at the centre of a small ventro-lateral depression. Foud in heavy clay subsoils under scrub and rushes. Ruakaka, near Whangarei.
                
	
                  
Spenceriella argillae
                
              

              

                
	144
                
	Medium-sized to large worms, 100-300 mm. in length and 4-10 mm. in diameter.
                
	—  145
              

              

                
	
                
	Very large worms, 600-1,400 mm. in length and 10-12 mm. in diameter. Purplish red dorsally anterior to clitellum, purple streak runs right along dorsal mid-line, elsewhere pale reddish. Clitellum on 13-17, overlapping slightly on to 18. About 60 chaetae on each segment, fairly evenly spaced. Combined male and prostatic pores on segment 18, one at each end of a median ventral, transverse, oval, glandular patch. Found in subsoil under forest. Auckland, North Auckland, Little Barrier Island, Hen and Chicken Islands; this is the largest species known in New Zealand.
                
	
                  
Spenceriella gigantea
                
              

              

                
	145
                
	Chaetae present on clitellar segments.
                
	—  146
              

              

                
	
                
	Chaetae absent from clitellar segments. Medium-sized worms, 100-150 mm. in length and 4-5 mm. in diameter. Yellowish brown or purplish brown with iridescent sheen, clitellum pale brown. Clitellum


              

              
              

                
	
                
	on 14-16. Four pairs of spermathecal pores, a pair on each of segments 6, 7, 8 and 9, at extreme anterior margins of segments. Found in topsoil under pasture and in gardens. North Auckland, Waikato, East Cape, Raoul Island. This species is very active and is readily distinguishable from other pasture species by its great activity and its colour.
                
	
                  
Pheretima peregrina
                
              

              

                
	146
                
	Large worms, about 250-300 mm. in length and 7 mm. in diameter. Greyish white with narrow pink streak running along dorsal mid-line. Clitellum covering 14-16 and extending slightly on to 13 and 18. 60-70 chaetae per segment, fairly evenly spaced. Combined male and prostatic pores on segment 18, on small white papillae, one at each side of a darkly pigmented depressed area which extends across the ventral surface of segment 18. Found only once in subsoil under manuka scrub, near Wellsford, North Auckland.
                
	
Spenceriella pallida (Fig. 41)
              

              

                
	
                
	Medium-sized worms, 100-120 mm. in length and 4-5 mm. in diameter. Pale red with yellowish clitellum. Clitellum on 14-17, extending slightly on to 13. About 50 chaetae per segment, fairly evenly spaced. Combined male and prostatic pores on segment 18, one on each side on a papilla which is situated in a small round pit. Fairly common in topsoil under forest and occasionally under stones, in North Auckland south of about Warkworth. western Waikato. northern Taranaki and on Hen and Chicken and Little Barrier Islands.
                
	
                  
Spenceriella shakespeari
                
              

              

                
	
                
	Fairly large worms, about 150-175 mm. in length and 9-10 mm. in diameter. Iridescent red with darker red clitellum. Clitellum on 14-18, extending slightly on to 19. Combined male and prostatic pores on segment 18. one on each side, not on a papilla but in the middle of a small, oval, pale brown area, close to the ventarl mid-line. Found in topsoil and occasionally in subsoil, under forest, in North Auckland.
                
	
                  
Megascolex novae-zealandiae
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1 
M. phosphoreus is very widespread in temperate regions of the earth, and is not considered to be a native of New Zealand.

                  


                    


2 
M. dubius is very widespread in temperate regions of the earth, and is not considered to be a native of New Zealand.
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