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Sea-water Discolouration





        

          Sea-water Discolouration
        

        

          
By 

Brian Mck. Bary, c/o. Navy Office, Wellington
        

        

          

The least observant, least interested of persons cannot have failed to notice that the sea is not always blue. In fact, in coastal waters, it is almost exceptional that the typical blueness associated with the sea is to be met with, and especially does this apply in enclosed waters such as harbours, sounds and deep bays. To be ‘blue’, sea-water must be free of sand, mud, volcanic dust etc., and be sparse of animal and plant life — in short, it must be clear and without the larger particles of matter, as found in the open ocean. It is only under these conditions that the shorter wave lengths of light (the ‘blue’ end of the spectrum) can penetrate deeply into the water and be scattered by very minute particles to give a visible blueness, in much the same way as light penetrating the atmosphere is scattered to give the blue of the sky. On days of heavy overcast, reflection from the sky will help produce the steel-grey appearance, in alliance with the condition that much of the blue end of the spectrum is absorbed in the cloud mass and does not reach the water to be scattered therein.

          
Plant or animal life, organic detritus, or sedimentary particles present in any degree of concentration at all immediately affect the colour of a water mass. This is obvious in such cases as flooded muddy rivers entering the sea or a lake. The degree of colour-change is more subtle, however, when concentrations of particles, whether animal, vegetable or mineral are not so great, and especially when the inherent colour of the particles is not strong, as is so with many of the marine organisms concerned with discolouration. Depths at which the organisms occur, may modify the colour of the water. When scattered through some depth, water usually is darker coloured, often being almost black when seen from above, but with the same organisms concentrated close to the surface the colour might be, say, a milky-green. And again, wind-ripples on the surface, the state of the sky, and even the height of the sun, all have their effects on whatever is the colour at the time.

          
There are chiefly two ways by which animals or plants can reach the concentrations necessary to become visible as a distinctly coloured area, either by ‘blooming’, or by actively aggregating as is found with the strongly-swimming Krill (or whale-feed) of Antarctica or the 
mana of New Zealand waters. Blooming is a very rapid multiplication of small, single-celled animals or plants, in a large or a small area, when such vast numbers are reached that the affected water is discoloured by them. In so far as wind action on the sea may concentrate these organisms, or others that are relatively non-motile, into definite patterns, then



aggregation can be said to occur in blooms as well. In general, blooms follow similar courses: a development-period, during which rapid multiplication of organisms occurs; a peak-period, lasting days, weeks and occasionally months, during which the organisms are in very high numbers (often several millions per litre); and a dispersion period, usually of only a few days in any one area, when the bloom is dispersed. Dispersion may possibly be due to wholesale deaths because of a change of conditions — a sudden rise (or fall) of temperature, an influx of fresh-water or some other such factor; or it may be due to a rapid rise in numbers of some other organism; or to unhealthy conditions developed by the bloom itself which in turn destroys the bloom. The true conditions necessary for development, maintenance and the final dispersion or destruction of a bloom of organisms are not understood; even though the study of these conditions has now been under way for many years, associated problems are so numerous and so diverse that, until these are solved, little or no progress with the conditions connected with blooming itself can be made.

          
The marked discolouration sometimes associated with blooms arouses a considerable amount of speculation in the press and in popular accounts, due primarily to the depths of the colours, but due in part too, to the difficulty of finding out anything about the causes. Various shades of red — brick-red, brown-red, rusty-pink and so on — are the most usual, and certainly the most noticeable colours. Less obvious, but none-the-less real, are yellows through various shades of yellow-green to pea-green, olive-green or greenish-khaki; and even less noticeable is the dark, brown-blackish hue of harbour or sound water, seen usually in Spring. These colours, and others too, can all be traced to blooms of the tiny, single-celled organisms collectively known as Protozoa (animals) or Phytoplankton (plants — see also 
Tuatara Vol. I, No. 1). As coastal waters are those most richly supplied with the necessary phosphates and nitrates on which plants depend, and as water temperatures are frequently higher in the shallower depths so that development and multiplication are more rapid than in the open ocean, it follows that the numbers of organisms per unit volume of coastal water are usually far higher. And this, together with the fact that yellowish, water-soluble pigments dissolve out of many of these organisms, is very largely the reason why such coastal waters are discoloured more often with shades of green than they are blue.

        

        

          
Organisms Causing Discolouration

          
Besides being of interest to the biologist, the organisms of discoloured waters, on more than one occasion, have been of direct concern in commercial ventures. Ordinarily these animals and plants are harmless enough to other creatures, and in actual fact many of them are essential constituents of food-chains, especially of smaller animals. But on occasion, blooms of particular species may be disastrous. During eight months of 1946-7, a species of dinoflagellate (a group within the phytoplankton)




Gymnodinium brevis, — which bloomed along the coast of Florida and produced vast areas of yellow-water (the so-called Red-Tide), — is believed to have been the direct cause of the deaths of an estimated 60 to 500 million fish. The actual cause of death is regarded as being possibly a toxic substance derived from, but harmless to the organism, or alternatively, a waste product of the metabolism of the organism, and fatal to the fish only in the high concentrations likely to be found when many of the organisms are present. Less highly developed animals did not seem to be affected. In Japan, fairly regular outbursts of various other dinoflagellates are most destructive of the artificially cultured pearl-oysters, and again the true cause of death is not known. Along the California Coast, 
Gonyaulax, another dinoflagellate, blooms regularly each year between May and November, very often causing red discolouration. Mussels feed on the organisms and are not affected, but should man eat the mussel, he is poisoned, often fatally. By regular laboratory testing this poisonous state is determined each year and notices posted warning people of the consequences. Coming nearer to New Zealand, a bloom of a species of 
Glenodinium (dinoflagellate), in Sydney harbour in 1891, killed a wide range of shell-fish, crabs, polychaete worms and almost all other invertebrate animals unfortunate enough to come in contact with it. Many other instances of poisoning associated with blooms (many of them of dinoflagellates giving rise to red or yellow water), some selective as with the fish in the Florida ‘Red-Tide’, others geenral, as at Sydney, have been recorded from various parts of the world and in some the economic losses caused have been severe. In New Zealand waters however, and this in spite of a number of most spectacular blooms, no animal deaths have been reported or recorded. Because such destruction of marine organisms has not happened to date does not mean that it will not occur; there is no reason to suppose that one or more of our species, closely related to destructive species elsewhere, may not bloom, given satisfactory conditions, and be just as fatal to life in the sea.

          

            

[image: Gymnodinium sanguineum, a dinoflagellate from red sea-water.]

Gymnodinium sanguineum, a dinoflagellate from red sea-water.


          

          
Five organisms concerned with conspicuous discolouration of sea-water have been collected from about New Zealand since 1948. In April of that



year, large patches and long streaks of a rich red-brown colour covered much of Wellington Harbour for two to three weeks. Much interest and speculation was aroused — the redness being variously explained away as ‘young of squid’, ‘blood from the meat-works’ (the discharge of which enters the harbour), ‘paint from ships’ and so on. On investigation the organism proved to be a ciliated protozoon, 
Cyclotrichium meunieri, previously recorded as causing red-water from localities as scattered as Cape Town, the British Columbia coast, the Gulf of Maine, Iceland and possibly also from the Peruvian Coast (by Darwin during the cruise of the ‘Beagle’). Besides Wellington Harbour, it is possible that an extensive bloom occurring


[image: Cyclotrichium meunieri, a ciliated protozoan causing red discolouration in seas around New Zealand.]

Cyclotrichium meunieri, a ciliated protozoan causing red discolouration in seas around New Zealand.


at the same time in Queen Charlotte and Pelorus Sounds and studied only from the air was also of 
Cyclotrichium. Since 1948, blooms of 
C. meunieri have occurred a number of times in Wellington Harbour, where a constant watch for its presence is possible, and once from outside Lyttelton Harbour. In July 1949, samples collected by Mr. W. J. Orchard from an eight square mile area of red-water in Kenepuru Sound (Marlborough) proved to be a second organism, namely 
Gymnodinium sanguineum described originally from red-water areas in Japan. This organism was later twice collected (February and March 1950) by Mr. J. Horrey of Picton from Queen Charlotte Sound. Mr. Horrey also collected a second, very minute, organism (
Gymnodinium?) from patches of bright yellow water in the same general area; this is the only reliable record to the presence of yellow water from New Zealand.

          
As well as these three organisms, two other, comparatively large animals are known to be causes of conspicuous discolouration. Except for four years during the period 1898-1924, red discolouration was recorded annually in Port Chalmers and often outside the harbour as well. These regular occurrences were all of 
Munida gregaria, a shrimp-like organism (
mana in



New Zealand waters) one to two inches long, which aggregates actively into large shoals, and is an important constituent of the food of some whales migrating along our coasts. The observer, Mr. M. Young, likens the behaviour of these numerous darting, clustering crustaceans to a swarm of bees, and this description is most apt. 
Munida was collected again in 1951 from large areas of red-water both outside and inside Port Chalmers; it has also been collected and reported from Cook Strait on more than one occasion in the past. A fawn to buff colour, visible over distances of at least two miles, has twice been produced off Dunedin, and also a number of times in Cook Strait. Species of 
Pyrosoma, slender, more or less cylindrical, pale-coloured colonial ascidians (related to sea-squirts and salps), massed in enormous numbers into lanes and patches were the causes of these discoloured areas.

          
Although the above organisms are 
known to be associated with conspicuously discoloured sea-water, there are many records from widely scattered localities about New Zealand, for which no organisms are known. In some of these places discoloured water appears so regularly that it has a local name attached to it — ‘swamp-water’ in the Firth of Thames, ‘fern-dust’ in the Marlborough Sounds; in the former instance at least the organism concerned is unknown and the same is true for many more of the records. This is unfortunate. The organisms concerned with discolouration need to be known from as many areas as possible in order to arrive at a knowledge of their distributions. Also it is desirable, in fact necessary, to know when, and how often, outbursts of a particular organism occur. With these facts, it is possible to determine whether particular organisms are associated with certain conditions of climate or weather, for example, rainfall, amount of sunshine and so on; or whether they are to be found only in limited areas or in bodies of water with special qualities of salinity and temperature. If these, and other, facts can be elucidated, some light may be shed on the great scientific mystery of the causes of blooming among the protozoa and phytoplankton. If the cause for the blooming of but one organism could be determined, it would be invaluable for application in studies of the productivity of the sea.

        

        

          

Notes on Collection and Preservation:

          
Many of the organisms concerned with discolouration are very small, in the region of 1/500th of an inch long. To collect samples of these from red, or other strikingly discoloured areas, it is usually necessary to fill a bucket or large container from an area of dense concentration of organisms, give the water a light swirl, and leave to stand for a few minutes, preferably out of the sun. The organisms will usually concentrate into patches. Dip from a dense patch with a small container, and add the water (about 1:1) to one of the following preservatives:

          


          

            

              
	1.
              
	
Schaudinn's Solution:
              
	
              
	
            

            

              
	
              
	Mercuric chloride
              
	66
              
	(This is 
very poisonous)
            

            

              
	
              
	95% Alcohol
              
	33
              
	
            

            

              
	
              
	Glacial acetic acid
              
	1
              
	
            

            

              
	
              
	
              
	100
              
	
            

          

          

            

              
	2.
              
	
Bouin's Solution:
              
	
            

            

              
	
              
	Saturated aqueous picric acid
              
	75
            

            

              
	
              
	Formalin
              
	25
            

            

              
	
              
	Glacial acetic acid
              
	5
            

            

              
	
              
	
              
	105
            

          

          
It is desirable to add the acetic acid just prior to using a quantity of solution.

          
Failing these preservatives, which are the most satisfactory, 40% commercial formalin added to the sample in the proportions of between one part of formalin to 15-20 of the water containing specimens can be used, although this does not adequately preserve all characters of such small organisms.

          
The following information should be noted along with the samples:

          


	1.
	
              Locality.
            


	2.
	
              Date collected.
            


	3.
	
              Approximate area of bloom.
            


	4.
	
              Temperature of water.
            


	5.
	
              
General information:



	i
	Is blooming of periodic occurrence?


	ii
	If so at what time(s) of the year?


	iii
	Do other animals appear to be killed or distressed by the bloom?


	iv
	Is there any local information as to effect on fishing, etc.?
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          Living Fossils of The Plant Kingdom




The Psilotales — Tmesipteris and Psilotum
        

        

          
By 

Miriam A. Aiken, Botany Department, Victoria University College
        

        

          

The psilotales have often been called ‘living fossils’. In some respects, the order Psilotales, with its two genera of primitive vascular plants, 
Tmesipteris and 
Psilotum, can be said to occupy a similar position in the Plant Kingdom to that which the tuatara occupies in the Animal Kingdom. New Zealand biologists are fortunate in having these unique plants growing in this country.

        

        

          
Tmesipteris

          

Tmesipteris is a small green plant which usually grows from the trunks of tree-ferns, but occasionally grows in humus on logs, or on the ground. In the epiphytic form the fleshy branching rhizome which is not, strictly speaking, a root, is embedded in the fibrous mat formed by the aerial roots of the tree-fern trunk. The rhizome is not photosynthetic but is covered with minute golden-brown hairs or ‘rhizoids’, and harbours a fungus within its tissues from which it is thought to receive supplementary nutrition. (Fungal hyphae in association with roots are called mycorrhiza.) The rhizome is continuous with the pendant aerial fronds which may reach up to 30 inches but are usually nearer 12 inches. In terrestrial forms the fronds are often semi-erect. The green aerial portion has small scale-like emergences near the base which gradually pass into the larger characteristic leaves. These are peculiar in that they have no distinct stalk but the bases of the ‘leaves’ are applied closely to the stem and spread downwards to give it a ridged appearance. Some writers have likened the leaf-like structures to the flattened lobes of a branching thallus as in the plant-body of a seaweed. The leaf tip ends fairly bluntly but the midrib is often continued forming a little spike or ‘mucron’ on the end of the leaf.

          
The reproductive organs of 
Tmesipteris are very interesting. They are two-lobed structures, of spindle-shaped appearance, and are borne on the upper side of a forked appendage. There has been great controversy over the interpretation of these structures. Recent opinion regards them as short fertile lateral branches bearing two leaves and terminating in a ‘synangium’ — a term used for two joined sporangia. The two sporangial chambers are separated by a septum, and the whole structure sheds its numerous spores



by splitting lengthwise. The development of the fruiting body would suggest that there are two sporangia joined, although reduced capsules in which the septum is absent have been found in the frequently occurring ‘abnormalities’. The fertile organs can be borne at any point along the main part of the stem intermixed with the leaves, but there seems to be a tendency for them to be aggregated in fertile zones.

          
Although not common in New Zealand 
Tmesipteris can be met with fairly frequently in rain forests throughout the North and South Islands and Stewart Island. It also extends to Australia, the East Indies, north to the Philippine Islands, and to several of the Pacific Islands. 
Tmesipteris is usually regarded as one species: 
T. tannensis, as it was first described from material collected at Tanna in the New Hebrides. 
Tmesipteris means ‘divided fern’, referring to the forked fertile pinnules. The genus has, however, various forms and several species have been suggested. The characters upon which species can be diagnosed are by no means clear; characters vary greatly even on one specimen. Therefore until some satisfactory scheme is worked out, and the cytologists will probably give us this scheme, it would seem better to refer to all the forms under 
T. tannensis. The varying forms from some of the isolated Islands may later be given specific rank.

        

        

          
Psilotum

          

Psilotum can be found as an epiphyte but on Rangitoto Island, Auckland, it grows in crevices between rocks. Here the little plants have a ‘twiggy’ appearance like a diminutive flowering broom. The bushes grow up to 18 inches high. The aerial shoots have several equal branchings, the stem is sometimes longitudinally ribbed, and the leaves are reduced to small irregularly placed scales — probably as a response to unfavourable conditions. As in 
Tmesipteris the reproductive organs are borne in the axils of forked appendages. Here however the sporangial organs are 3-lobed and 3-chambered and are borne on minute bifid leaves. Most of them are carried on the distal portions of the branches.

          

Psilotum, usually regarded as two distinct species, 
P. triquetrum and 
P. flaccidum, is widespread in tropical and sub-tropical countries of both Hemispheres. Only 
P. triquetrum occurs in New Zealand but its distribution is very restricted. The name, 
triquetrum, refers to the three-sided stem. It grows on Rangitoto Island, Auckland, and on a few other isolated islands around the coast of the North Island.

          
Ferns, Lycopods, Horsetails and Psilotales belong to a Division of the Plant Kingdom called Pteridophytes, which have two types of plant in their life cycle. The sporophyte is the obvious plant and culminates in the production of spores in sporangia. The gametophyte arises on germination of the spores and is small and inconspicuous. It produces sexual organs: antheridia giving rise to sperms, and archegonia producing ova. Fertilization of an ovum by a sperm gives a zygote which grows into a sporophyte again.

        

        


        

          
The Gametophyte Generation

          
For many years the gametophyte generation of these interesting little Pteridophytes was completely unknown. The credit of their discovery and description belongs to a large extent to a New Zealander, Rev. 
J. E. Holloway. He published a very interesting account of the prothallus, or gametophyte, and young plant of 
Tmesipteris in the Transactions of the New Zealand Institute in 1918. Another of his papers in 1921 gave further
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Tmesipteris tannensis growing in humus at base of a tree. Summit, Little Barrier Island.
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details. Although not the first to describe the prothalli of 
Psilotum Holloway investigated gametophytes from Rangitoto Island and made a spectacular discovery — xylem tissue in the prothalli. The importance of this will be discussed briefly below.

          
The gametophytes for both genera are very like the rhizome of the sporophytes; — subterranean brown rhizoid-bearing structures, devoid of chlorophyll, and partially saprophytic because of the mycorrhizal fungus. The antheridia and archegonia are essentially on the fern pattern and are borne intermingled over the surface of the prothallus. The prothalli are cylindrical, occasionally irregularly branched once or twice, and closely resemble a small piece of rhizome. Their measurements range up to 18 mm. in length by 1.25 mm. in diameter. The resemblance to the sporophytic rhizome was shown to be even closer by Holloway's astounding discovery in 1939. He sectioned prothalli from Rangitoto Island and found that some of the larger ones possessed a strand of xylem cells differentiated from the central tissues. To find woody tissue in the gametophyte plant is certainly something quite unique — usually xylem is found only in the sporophyte — and adds another point to the list of puzzling features about these little plants.

        

        

          
Unique Features of the Psilotales

          
Why is this small order, the Psilotales, so unique among vascular plants? Let us summarise briefly some of the important features:—

          
(a) The Psilotales are an order showing essentially primitive features. The plants are rootless; the development from the zygote shows that this condition is genuinely primitive and not a result of reduction due to specialization of habit. The plant body is relatively unspecialized anatomically. The sporophyte is in many respects like a primitive simple thallus, the main continuous axis weakly differentiated into underground rhizome and leafy aerial shoot. The gametophyte is likewise a simple branching undifferentiated thallus.

          
(b) The resemblance of the two generations of the life cycle is more striking in this order than in any other group of Pteridophytes. The vascular gametophyte is unique in the Plant Kingdom.

          
(c) The Psilotales have no known fossil history in the geological record. Their nearest relatives are a very primitive early Devonian order of fossils, the Psilophytales. It is indeed a puzzle as to why the undoubtedly primitive and ancient Psilotales should have survived without leaving us any faint clue in the fossil record as to ‘what they are or whence they came’.
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Plate 1: 
Tmesipteris tannensis:— Fig. A: Habit of plant. B and C: Habit of fructification. D: Habit of the rhizome. 
Psilotum triquetrum:— Fig. E: Habit of plant. F: Habit of fructifications. G: Structure of fructification. H: Habit of rhizome. (All figures after Pritzel.)


          

          


          
(d) The genera of this order exemplify discontinuous geographical distribution. This occurrence pattern at the ends of the earth probably indicates that the Psilotales are merely relics of a once more continuous and widespread group.

          
(e) In Pteridophytes the gametophyte generation has the haploid or n. number of chromosomes; the sporophyte has the diploid or 2n. number which is halved by a reduction division or meiosis at spore formation. The cytology of this order is extremely interesting. The chromosome count for the sporophytic cells of the Psilotales is exceedingly high. For 
Tmesipteris the diploid chromosome number is about 200 (Yeates, 1925), although Manton, 1950, reports a sporophytic number of 400. It seems likely therefore that polyploidy, i.e., multiplication of the diploid number, occurs in this genus. The fact that there is more than one nucleolus in the nuclei of some specimens, established by Yeates, also supports this. Barber of Tasmania has also found a difference in chromosome numbers in material he is now investigating. Okabe 1929, from Japan reported anomalous meiotic nuclear divisions with tripolar instead of dipolar spindles in the related genus 
Psilotum. It is interesting to note in passing that this type of abnormality occurs in cancer cells and such cytological abnormalities have also been produced when colchicine has been applied to higher plants to induce polyploidy artificially. Barber has correlated meiotic irregularities observed by him in 
Psilotum with the effect of low temperature. Manton, 1942, observed similar malformation of the meiotic figures in her cytological investigations of 
Psilotum sporophytes and prothalli which Holloway had sent from Rangitoto Island. She has established that these gametophytes were diploids and the sporophytes tetraploids. The sporophyte number for normal 
Psilotum is about 100. Cain in his book on Plant Geography makes an interesting observation:— ‘An old or senescent poyploid complex consists only of polyploids. (The diploid members are the first to die out of the complex.) With increasing age the polyploids also begin to die out, so that in the last stages the polyploid complex is simple once more, and is a monotypic or ditypic genus without any close relatives. 
Psilotum and 
Tmesipteris are striking examples. Both of these genera are frequently considered to be monotypic and they both have high chromosome numbers. They may represent the remnants of polyploid complexes which flourished hundreds of millions of years ago in the Palaeozoic era. We know from fossil evidence that this group formed a dominant part of the earth's vegetation at that time.’

          
‘Living Fossils’ indeed! New Zealanders are fortunate in having these interesting little plants in the Flora. We are fortunate too in having them so readily available, for research into the many problems they still present to Botanists. It is to be hoped that New Zealanders will be among those who solve the mysteries of the Psilotales.
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          Collection and Preservation of Insects




A Correction
        

        
In this article, which appeared in the last issue, cotton wool is advocated for storing dry insects (p. 17, line 5 of second paragraph, and p.19, 7 lines from bottom). Dr. Woodward advises that cellulose (surgical) wadding is much preferable because the fibres of cotton wool cling to the appendages with great risk of damage to small or delicate specimens.
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          Type Terminology
        

        

          
By 

L. J. Rollo, Dept. of Scientific and Industrial Research, Wellington
        

        

          

Sooner or later the student of natural sciences will come across taxonomic papers that will require his attention, and almost invariably type terminology will crop up. This paper has been prepared to indicate the terms most commonly used, and where more details are to be found.

          
A great deal of literature is available on this subject, but there are two papers that are especially helpful. These are Frizzell (1935) and Schenk and McMasters (1948). Frizzell's paper gives a list of type terms and indicates those that, in the opinion of the author, are most useful, and a considerable number that could be dispensed with. Schenk and McMasters' book follows Frizzell very closely, and though it does not include nearly as many terms as Frizzell, it contains a great deal of interest to the non-specialist student, and of importance to the specialist. Both papers together form a convenient summary of the whole field of type terminology.

          
The list of terms given below is from Schenk and McMasters using Frizzell's definitions, as these are slightly fuller and are self-explanatory. Schenk and McMasters conveniently divide type terms into three headings, which will be followed here. The terms listed are a selection only of the large number that are, or have been, in use, and there are many more that are used in the very specialized taxonomy of certain groups of plants and animals.

          
None of the material presented here is original; the paper is merely a compilation designed to help students and to list the most widely known sources of information, and what is probably the most authoritative. Reference to the original papers will be necessary on occasions, or before any taxonomic work is undertaken. All literature cited is available in or through the principal libraries in New Zealand.

          
For further information on the question of type terms in general and their value, the bibliography given by Frizzell should be consulted.

        

        

          
Table of Type Terms

          

            
Schenk and McMasters say of primary types: ‘They are of the greatest importance in evaluating species. They are the tangible objects upon which the concept of the species have been based and are the reference points for the interpretation of morphology and variability. Secondary types are useful as comparative material not only in the identification of specimens but also in the verification of previous identifications. Plastotypes have the same functions as the primary or secondary types from which they are taken.

            


            
They make possible the wide distribution of accurate replicas of rare specimens and, if carefully made, are nearly as useful as the specimens they represent.’

          

          

            
Types of Families

            

	
Type-genus: the genus upon which a family is based.


          

          

            
Types of Generic Categories

            

	
Genostype: the single species upon which a genus is based.

	
Genosyntype: one of several species included within a genus at the time of its proposal, if none was designated as genotype.


          

          

            
Types of Specific Categories

            
Primary Types


	
Holotype: a single specimen (or fragment) upon which a species is based.

	
Paratype: a specimen, other than the holotype, upon which an original specific description is based.

	
Syntype: any specimen of the author's original material when no holotype was designated; or any of a series of specimens described as ‘cotypes’ of equal rank.

	
Lectotype: a syntype chosen, subsequently to the original description, to take the place which in other cases a holotype occupies.

	
Neotype: a later selected type of a species necessitated by loss of the original type material; the neotype must come from the original locality. (Provisional — not yet formally recognized by the International Commission of Zoological Nomenclature.)


            
Secondary Types


	
Hypotype: a described or figured specimen, used in publication in extending or correcting the knowledge of a previously defined species.

	
Topotype: a specimen from the original locality from which a species was described. Topotypes are of great importance as they are often the only clues to the identity of a ‘lost’ or doubtful species.

	
Homeotype: a specimen compared by a competent observer with the holotype, lectotype, or other primary type material of a species and found to be conspecific with it.


            
Reproductions


	
Plastotypes: any artificial specimen moulded directly from a type.
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          Collection of Animal Parasites
        

        

          
By 

Harold W. Manter, University of Nebraska, Lincoln, Nebraska, U.S.A.
        

        

          

Animal parasites commonly occur in a great variety of hosts. They can be collected from almost any vertebrate and many invertebrates. Being small in size and often living in internal organs, they are not usually conspicuous but can be found with a little search. Once collected and preserved they are not difficult to handle and their study is of interest not only in connection with the parasites themselves but also because it involves problems of host relationship, geographical distribution, and life cycles. Also, many parasites cause disease in man and domestic animals. The following notes pertain to the collection, killing, and preservation of the more common metazoan parasites.

        

        

          
External Parasites

          
External parasites such as lice, fleas, or ticks can usually be collected by forceps and placed directly in 70% alcohol. Fleas or lice may be combed from fur with a fine-toothed comb. However, most ectoparasites, particularly fleas, leave the host upon its death. Recently killed birds or small mammals should be sealed as soon as possible in some container such as a can or a cellophane bag which prevents escape of the fleas or lice.

          
Scabby or mangy areas of the skin may contain mites which can be recovered by scraping the tissue with a scalpel and teasing apart in water. Boardman (1944) recommends killing ticks in a solution of 98 parts 20% alcohol and 2 parts ether, and storing in 70% alcohol. This method is also effective for insect parasites.

          
Larvae of flies and mosquitoes, and small arthropods such as ‘chiggers’ (larval mites) may be killed by dropping them into boiling water, then storing in 70% alcohol.

          
Monogenetic trematodes and Crustacea are common parasites on the gills of fishes. Some of these can be secured by washing the gills in a strong stream of tap water into a dish and decanting. Many however remain attached. These can be collected by scraping the gills under water, decanting, and examining the sediment. Refrigeration of the host for several hours will relax and kill these parasites. Crustacea should be stored



in 70% alcohol or formalin. Monogenea should be treated in the same manner as Digenea, as described below.

        

        

          
Internal Parasites

          
Internal organs of the host should be slit open and each shaken in tap water or physiological salt solution. The digestive tract is the most common location of parasitic helminths. Larger and detached helminths can be removed with forceps, needle or brush. Small and attached helminths can be freed by deeply scraping with a scalpel the mucosa under water. Allow the turbid mixture to settle, preferably in a tall container such as a beaker or battery jar, and then decant. Parasites are heavier than most of the intestinal content. Examine the settlings over a black background using a hand lens or dissecting microscope. Good light is essential. Moist chambers or petri dishes are good for examination of this sediment. A medicine dropper is useful in swirling the mixture and removing specimens.

          

Killing Trematodes. Trematodes tend to contract badly when placed in killing solution. Since usually only a few specimens are present, it is best to kill them individually beneath a coverglass on a slide. See that the worm lies flat on the slide; remove excess water; add a few drops of killing solution (preferably Formal-Acetic-Alcohol); then quickly cover with a coverglass and apply gentle pressure with a needle. Trematodes are often soft bodied and care must be taken to apply only enough pressure to flatten the worm to more or less natural shape. Some species are non-muscular and require no pressure at all. After a few minutes remove the specimen to a vial of killing solution. If specimens are numerous, try placing some in distilled water in which some species relax, or dropping into hot killing solution.

          

Killing Cestodes. Here again the chief problem is to prevent contraction and curling. Cestodes usually relax in lukewarm tap water and upon death can be fixed (in Formal-Acetic-Alcohol or 10% formalin). Refrigeration also tends to prevent contraction. Specimens may be stretched out on a piece of glass and the killing solution applied with a camel hair brush. Or the tapeworm can be stretched gently by hand as the killing solution is applied. Overstretching causes distortion and breaking.

          

Killing Acanthocephala. Acanthocephala are intestinal parasites of vertebrates. Place specimens in distilled water until dead. This treatment usually causes the proboscis to be extended. Fix in Formal-Acetic-Alcohol and preserve in 70% alcohol.

          

Killing Nematoda. Nematodes are best killed in steaming hot 70% alcohol, or in hot 5 to 10% formalin, and stored in the same solution. Later, a few drops of glycerine may be added.

          

Formal-acetic-alcohol (F.A.A.):—



	50% alcohol
	100 parts


	Formalin
	6½ parts


	Glacial acetic acid
	2½ parts



          


          
Although specimens will keep well in this killing solution for some weeks, it is best to remove them, after some minutes or hours, to 70% alcohol for storage.

          

Staining. Trematodes and cestodes stain well with Delafield's haematoxylin or with carmine stains.

          
Van Cleave and Ross (1947) found that if Acanthocephala and nematodes are soaked for a time, usually a few hours, in a solution of 0.25% trisodium phosphate in distilled water, they are more permeable and can be stained, dehydrated, and mounted with less difficulty. Dried specimens of helminths and other invertebrates can be reclaimed by soaking in this same solution.

          
Nematodes should not be stained but cleared in lactophenol solution or in glycerine.
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          New Zealand Lichens


— 
A Key to the Family 
Umbilicariaceae
        

        
By 

H. H. Allan, Wellington

        

          

Members of the lichen family Umbilicariaceae or Gynophoraceae grow on rocks, especially where strongly insolated. They are usually easily recognized by their black or very dark, leathery, more or less orbicular thalli, attached to the rock by a more or less central holdfast (
umbilicus). The thallus is mono- to poly-phyllous, often lobed. The upper cortex may be smooth, or in a few species bear soredia, isidia, or lobules. The lower cortex is often paler than the upper; it may bear scattered or grouped rhizines, often making a marginal fringe. These rhizines do not act as holdfasts, but absorb water. In some species plate-like lamellae are developed. Both surfaces may show a layer of dead cells, looking like encrusting crystals when dry, gelatinous when wet.

          
The apothecia are circular, up to about 5 mm. diam., sessile or shortly stalked. Three forms of disk may be found, but never on the same thallus:

          


	(a)
	
              
leiodisc — smooth, flat, surrounded by ‘proper’ margin;
            


	(b)
	
              
omphalodisc — more or less smooth and fiat, but bearing a central column of vegetative hyphae that in some species later disappears, leaving a cavity. The surface may present more or less gaping fissures;
            


	(c)
	
              
gyrodisc — the surface is thrown into prominent folds (gyri) containing the asci, separated by slits.
            


          
The family is variously dealt with; split into a number of genera by some, lumped into a single genus by others. A collection of New Zealand specimens, mostly gathered by the late Mr. J. Scott Thomson, has recently been studied by Dr. G. A. Llano during the preparation of his monograph on the genera and species of the western hemisphere. Llano follows the scheme of Scholander, and his arrangement of the New Zealand species is followed here. We still know far too little of their distribution, especially in the North Island.

          
Of the 8 species so far recognized in New Zealand, 
Omphalodiscus subaprinus appears to be endemic. 
Agyrophora zahlbruckneri, described from North Island material, was found by Llano also to occur in Ecuador, Chile, and Argentina. 
Agyrophora leiocarpa, not quite definitely known from New Zealand, is a bipolar species. The remainder are cosmopolitan.

          
There is evidence that the acid of these lichens plays a part in the gradual disintegration of the rock surface. A. L. Smith (‘Lichens’, 1921, p.404) says: ‘They are the “Tripe de Roches” or Rock Tripe of Arctic regions, a name given to the plants by Canadian fur-hunters. They have



been eaten by travellers and others in desperate straits for food, but though to a certain extent nutritious, they are bitter and nauseous, and cause severe internal irritation if the bitter acids are not first extracted by boiling or soaking.’ I have not tried boiling, but can testify to the bitterness of the raw plants.

          
A glossary of terms used in describing lichens is included with the previous keys to the lichens (
Tuatara 1 (3): 20-35; 2 (1): 15-21; 2 (2): 97-101).

        

        

          
Key to Genera and Species in New Zealand

          

            

              
	1
              
	Apothecia with conspicuous gyri (gyrodisc)
              
	
                
Umbilicaria
              
            

            

              
	
              
	Apothecia without gyri
              
	— 2
            

            

              
	2
              
	Apothecia with smooth disk, without central column of vegetative hyphae or central cavity (leiodisc)
              
	
                
Agyrophora
              
            

            

              
	
              
	Apothecia with central column of vegetative hyphae or central cavity, usually with fissured disk (omphalodisc)
              
	
                
Omphalodiscus
              
            

          

          

            

              
Agyrophora
            
            

              
	
              
	Thallus mono- to poly-phyllous, dorsal surface never strongly wrinkled; with or without rhizines; apothecia usually present on smooth flat disk.
              
	
            

            

              
	1
              
	Rhizines marginal; thallus ca. 2-4 cm. diam.
              
	A. zahlbruckneri
            

            

              
	
              
	Rhizines absent; thallus ca. 5-15 cm. diam.
              
	A. leiocarpa
            

          

          

            

              
Omphalodiscus
            
            

              
	
              
	Thallus mono- to subpoly-phyllous; young apothecia with prominent sterile central column; adult apothecia with persistent column, or this represented by a central often branched fissure.
              
	
            

            

              
	1
              
	Dorsal surface distinctly reticulately rugose
              
	O. decussatus
            

            

              
	
              
	Dorsal surface not or very weakly rugose
              
	O. subaprinus
            

          

          

            

              
Umbilicaria
            
            

              
	
              
	Thallus mono- to poly-phyllous; apothecia when mature with conspicuous gyri.
              
	
            

            

              
	1
              
	Upper surface covered with narrow vermiform ridges
              
	U. hyperborea
            

            

              
	
              
	Upper surface not so ridged; undulating to folded, may be areolate
              
	— 2
            

            

              
	2
              
	Lower surface without rhizines or lamellae
              
	U. polyphylla
            

            

              
	
              
	Lower surface with rhizines
              
	— 3
            

            

              
	3
              
	Lower surface without lamellae, not papillose
              
	U. cylindrica
            

            

              
	
              
	Lower surface with lamellae, papillose
              
	U. vellea
            

          

          


	1
	
              

A. zahlbruckneri. Thallus ca. 2-4 cm. diam., mono- to poly-phyllous; margins incised, irregularly lobed; upper surface somewhat undulate, usually quite smooth; umbilicus small; rhizines usually short, ventral or





[image: Legends to Figures 1, 2 — Leiodisc apothecia of A. zahlbruckneri. 3, 4 — Omphalodisc apothecia of O. subaprinus. 5, 6 — Gyrodisc apothecia of U. polyphylla. 7 — Under surface of A. decussatus showing umbilicus. 8 — Upper surface of O. subarprinus, showing fissures. 9 — Upper surface of U. cylindrica, showing long rhizines. 10 — Upper surface of U. vellea showing short rhizines and shallow hollows.]

Legends to Figures


1, 2 — Leiodisc apothecia of 
A. zahlbruckneri. 3, 4 — Omphalodisc apothecia of 
O. subaprinus. 5, 6 — Gyrodisc apothecia of 
U. polyphylla. 7 — Under surface of 
A. decussatus showing umbilicus. 8 — Upper surface of 
O. subarprinus, showing fissures. 9 — Upper surface of 
U. cylindrica, showing long rhizines. 10 — Upper surface of 
U. vellea showing short rhizines and shallow hollows.






marginal. Known from Mount Tapuaenuku, head of Lake Tekapo (type locality) and Mount Rosa (Otago).

              var. 
robusta. Thallus smaller, not over 2 cm. diam; lower surface densely clad in robust rhizines. Known so far only from type collection of W. Martin from Mount Anglem (Stewart Island) at 900 m.
            


	2
	
              
A. leiocarpa. Plentiful in arctic and antarctic regions, with thallus up to 8 cm. diam., monophyllous with irregular fragile margins deeply incised. Reported from New Zealand as amongst specimens of 
U. hyperborea collected on Mount Torlesse, (Zahlbruckner, 
Lichenes Novae-Zelandiae, 1941, 
81) but not found in the portion of the gathering retained in New Zealand.
            


	3
	
              
O. decussatus. Thallus usually not much over 5 cm. diam., often less, usually monophyllous, coriaceous, orbicular, rugi usually well developed; apothecia seldom developed, up to 3 mm. diam. Known in New Zealand from Mounts Tapuaenuku, Ida and Pisgah.
            


	4
	
              
O. subaprinus. The type specimens were collected on Mount Tapuaenuku at ca. 2100 m. Thallus ca. 1-2 cm. diam., monophyllous, margins not incised; lower surface and margins densely clad in rather stout rhizines; apothecia ca. 1-2 mm. diam. Further collections from Mount Pisgah and Mount St. Mary (Kurow) have been described as var. 
du-reitzii; upper cortex more uneven, rimulose-granulose; apothecia immersed, surrounded by radiating cracks; rhizines when present mainly peripheral.
            


	5
	
              
U. hyperborea. Thallus 2-5 cm. diam. or more, monophyllous, often with epithalline lobed excrescences; upper surface undulate, covered with vermiform ridges; lower surface more or less bullate; apothecia 1-2 mm. diam. Has been collected on Mount Torlesse, Port Hills of Christchurch, Mounts Pisgah, Misery, and Ida of Otago.
            


	6
	
              
U. polyphylla. Thallus 2-6 cm. diam., usually polyphyllous, thin, membranous, fragile, with irregular outline; apothecia rare, mostly peripheral. Apparently the commonest species in New Zealand; collected on a number of mountains from north to south of South Island.
            


	7
	
              
U. cylindrica. Thallus 2-10 cm. diam., polyphyllous; upper surface pruinose, margins crenate to cleft; lower surface and margins sparsely to rather densely clad in rhizines. Apothecia 2-4 mm. diam., mostly marginal. A polymorphic species. Known in New Zealand from Mount Egmont, Mount Torlesse, and Mounts Pisgah, Ida and Watkins, but probably, as with 
U. polyphylla, of fairly continuous distribution. The var. 
tornata with rosetted, pulvinate thallus, has the same distribution.
            


	8
	
              
U. vellea. Thallus 6-15 cm. or more diam., monophyllous, orbicular; upper surface undulate, sometimes folded; margins incised or not; umbilicus rather large; lower surface often lamellate, papillate; rhizines often short, clavate, sometimes elongate; apothecia not common, 1.5-3 mm. diam. Known in New Zealand on a number of mountains from north to south of South Island, descending to ca. 300 m. in south of range.
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          A Guide to the Families and Genera of New Zealand Polychaetes

*
        

        

          
By 

G. A. Knox, Biology Department, Canterbury University College
        

        

          

The Polychaeta together with the 
oligochaeta (earthworms and their allies) form the important class 
Chaetopoda (bristleworms) of the phylum 
Annelida. In contrast to the earthworms their external anatomy is often highly complex. The body is usually distinctly ringed and typically each segment bears a pair of muscular, locomotor feet (fig. 59) or swimming paddles, the 
parapodia, which carry bristles or 
setae (chaetae). They differ from earthworms in that the sexes are usually distinct. In size they range from tiny, microscopic worms up to individuals several feet in length. Their colours are extremely varied and when alive are often objects of great beauty. The large majority of the species are marine, a number inhabit brackish water and a few species have been found in fresh water. Parasitism is exceptional but commensalism occurs in several families, especially the 
Polynoidae, species of which are found living with holothurians, starfish and in the tubes of Terebellids.

          
Polychaetes occupy every type of habitat found in the seas and occur at all depths and on every kind of bottom, being especially abundant between the tide marks. They may be free living, i.e. crawling on the surface, among stones and algae, buried in the bottom material and swimming; or they may be sedentary, i.e. living in tubes or burrows. On the basis of habitat they have been divided into two sections 
Errantia (Freeliving) and 
Sedentaria (Sedentary). Although there are transitional forms between the two groups it is convenient to retain this old division.

          
Classification is based mainly on external characters; but of these, size, markings and colouration vary enormously in many species, and can be used only with discretion.

          
So far about 250 species of Polychaetes have been described from the New Zealand region. Many of these have been recorded only once and the specimens are deposited in overseas museums. New species and new records have turned up in most of the collections made by the author, so if genera are found that do not fit the keys they may prove to be new. The writer would be interested to receive specimens from any part of New Zealand.

        

        


        

          
Collection and Preservation

          
As mentioned above Polychaetes are found in every type of marine habitat. Burrowing species in the intertidal region often require considerable digging effort, the burrows often being up to two feet or more in length. A good method of obtaining the smaller burrowing species from sand and mud is to transfer a spadeful to a fine meshed sieve and wash out the material by shaking the sieve under water. On the rocky shore Polychaetes may be found crawling on the surface, under boulders (especially sedentary tube building species), in cracks and crevices, among seaweed and other growths on the rocks such as hydroids, tunicates, mussel beds etc. Particularly good hiding places are the holdfasts of the big kelps 
Macrocystis, Durvillea and 
Sarcophycus and the encrusting tube masses of the common intertidal Serpulid, 
Pomatoceros coeruleus. If the holdfasts, tube masses, plant and animal growths and scrapings off the rocks are placed in dishes of sea-water for some time many of the smaller species of Polychaetes crawl out onto the sides of the dish. The addition of a few drops of formalin often assists this process. A better method still is to break up the material and search for the small Polychaetes in a flat shallow dish under a binocular. The writer has obtained 25 species from one lump of 
Pomatoceros tubes by this method. Sub-littoral species are obtained by dredging or by using a Petersen grab or other type of bottom sampler.

          
Polychaetes are usually preserved in 70% alcohol to which a little glycerine has been added (about 5%). Formalin added to sea-water, in the ratio of one part commercial formalin to 15 parts sea-water, to which a little glycerine has been added is also satisfactory for most species. If the worms are placed directly into alcohol or formalin they contract, distorting features used in classification and the more fragile species break up, losing their appendages. It is therefore necessary to anaesthetize them by adding magnesium sulphate crystals to the water or by the gradual addition of alcohol. The writer has found chlorbutol very effective, especially for small and delicate species; a few crystals are sprinkled on the water (chlorbutol is sparingly soluble) and the worms are transferred to the preservative when they no longer respond to the touch of a needle. In order to identify many species it is necessary to have the pharynx everted; some species evert the pharynx when placed in 70% alcohol, others retract it. If the body of the worm is pressed behind the head when it is placed in the preservative the pharynx can be everted and prevented from retracting. It is necessary to make notes as to the colour of the various regions of the body before preserving, as the colour fades quickly in alcohol and formalin. In order to make specific determination it is usually necessary to make preparations of the parapodia and to examine the setae. Temporary preparations are best mounted in glycerine as the setae are more readily seen. Permanent preparations should be mounted either unstained in glycerine jelly or the setae may be stained with safranin, methylene blue or toluidin blue. An excellent mounting medium is the polyvinyl alcohol mountant (Salmon,



T.R.S.N.Z., 77(5), p.250). Parapodia and small specimens can be mounted directly from water, or from alcohol or formalin and the details of the setae are beautifully clear.

        

        

          
Structure of Polychaetes

          

            
The general form of the body is extremely variable. The 
Errant Polychaetes are active carnivorous worms with the segments of the body all alike, except at the anterior end where there is a distinct head and at the posterior extremity, the tail or 
pygidium. The head (fig. 37) consists of the 
prostomium or head proper and the 
peristomium or buccal segment. The form of the prostomium is varied; it may be a simple cone as in 
Lumbrinereis (fig. 50), annulated as in 
Glycera and 
Goniada (fig. 48) or more complicated, bearing 2 or 3 pairs of appendages as in the Nereidae (fig. 37) and Polynoidae (fig. 41); it may be fused to a greater or less extent with the peristomium. The prostomium may bear 2, 3 or 4 
tentacles (antennae) dorsally or at the anterior end, one or more pairs of eyes and, laterally or ventrally, a pair of palps which may be simple and elongated or short and articulated. The peristomium which usually lacks parapodia, has the mouth opening ventrally and may bear laterally several pairs of 
tentacular cirri (figs. 37, 41, 44 and 45). The mouth opens into a protrusible pharynx, the 
proboscis (fig. 49) which may bear numerous papillae (figs. 44 and 49) or chitinous denticles, the 
paragnaths (fig. 37). It may be armed with a single large tooth (fig. 45) or one or more pairs of chitinous jaws which are sometimes very complicated (fig. 47).

          

          

            
The Parapodia

            
The parapodia and the setae they bear are the principal characters used in classification. One or more of the anterior body segments may lack parapodia. A typical parapodium consists of a dorsal ramus or 
notopodium and a ventral ramus or 
neuropodium. This typical structure is best seen in the family Nereidae (fig. 59); the notopodium bears a tentacle-like 
dorsal cirrus and has two conical lobes (
ligules), between which there is a bundle of setae (
notosetea) fixed in a setal sac stiffened by a stout bristle (
aciculum); the neuropodium has a 
ventral cirrus, a single ligule and a well developed setal lobe with 
neurosetae and an aciculum. When both notopodium and neuropodium are present the parapodium is said to be 
biramous (fig. 59); if one part is absent it is called 
uniramous (figs. 62 and 63). If the notopodium is reduced and is represented only by the dorsal cirrus and a few setae, with or without an aciculum, the parapodium is referred to as being 
sesquiramous (fig. 64).

            
Gills when present are usually borne on the dorsal face of the parapodium. They may be simple (fig. 69) or ramified (fig. 68). The pgyidium or anal segment lacks parapodia and bears a pair of anal cirri (fig. 37).

            
The 
Sedentary Polychaetes are predominantly tube inhabiting forms. This is, however, not diagnostic as some Errant Polychaetes, particularly



some Eunicids and Nereids build a mucous tube. Such tubes are membranous and often have a covering of sand grains, pieces of shell etc. In many of the Sedentary Polychaetes, e.g. 
Arenicola, Terebellids and Aricids the tube is simply a burrow in the sand or mud. Others have membranous tubes, with or without adhering sand grains, shell fragments, small pebbles, etc. (Sabellids, Terebellids, 
Owenia); or sand grains (Sabellariidae, Amphictenidae) or mud (Terebellids, Sabellids) may be bound together to form the tube. The family Serpulidae have a characteristic calcareous tube. The tubes may be free (Amphictenidae) or, more often, fixed to the substratum.

            
Correlated with the sedentary mode of life there is a modification of bodily structure. The head is small and often lacks eyes and tentacles (figs. 55 and 56). In some the anterior end is highly modified for tube building purposes, the first segment often bearing a collar (fig. 40).
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Plate I


Figs. 1-18: Simple setae. Figs. 19-26: Compound Setae. Figs. 27-36: Uncini and hooks. Fig. 1: Acicular seta. Fig. 2: Spined capillary of 
Clymene (Maldanidae). Fig. 3: Neuroseta of 
Lepidonotus (Polynoidae). Fig. 4: Barbed notoseta of 
Laetmonice (Aphroditidae). Fig. 5: Notoseta of 
Scalisetosus (Polynoidae). Fig. 6: Capillary notoseta of 
Aphrodite (Aphroditidae). Fig. 7: Winged capillary (
limbate) seta of 
Arabella (Eunicidae). Fig. 8: Winged capillary (
bilimbate) seta of 
Amphitrite (Terebellidae). Fig. 9: Special seta (
Apomatus seta) of 
Apomatus (Serpulidae). Fig. 10: Bayonet shaped seta of 
Serpula (Serpulidae). Fig. 11: Abdominal trumpet shaped seta of 
Pomatoceros (Serpulidae). Fig. 12: Geniculate abdominal notoseta of 
Vermiliopsis (Serpulidae). Figs. 13 and 14: Paleae of 
Sabellaria (Sabellariidae). Fig. 15: Spatulate notoseta of 
Potomilla (Sabellidae). Fig. 16: Pectinate seta of 
Eunice (Eunicidae). Fig. 17: Special thoracic notoseta of So
sane (Ampharetidae). Fig. 18: Simple hooded hook of 
Eunice (Eunicidae). Fig. 19: Compound hooded hook of 
Lysidice (Eunicidae). Fig. 20: Compound seta of 
Syllis (Syllidae). Fig. 21: Homogomph spiniger (Nereidae). Figs. 22 and 23: Heterogomph falcigers (Nereidae). Fig. 24: Homogomph falciger (Nereidae). Fig. 25: Swimming seta of heteronereis (Nereidae). Fig. 26: Heterogomph spiniger (Nereidae). Fig. 27: Neuropodial hook of 
Arenicola (Arenicolidae). Fig. 28: Acicular hook of 
Amaea (Terebellidae). Fig. 29: Elongated hook (uncinus) of 
Oridia (Sabellidae). Fig. 30: Avicular uncinus with its accompanying pick-axe seta of 
Potamilla (Sabellidae). Fig. 31: Uncinus of 
Serpula (Serpulidae). Fig. 32: Uncinus of 
Amphicteis (Ampharetidae). Figs. 33 and 34: Lateral and end views of an uncinus of 
Thelepus (Terebellidae). Fig. 35: Lateral and end views of an uncinus of 
Amphitrite (Terebellidae). Fig. 36: Uncinus of 
Clymene (Maldanidae).


            

            


            
A protrusible pharynx is usually lacking and jaws are absent, the majority being suspension or detritus feeders. Gills, when present, are usually confined to the anterior end of the body; in some (Serpulids and Sabellids) they are situated on the head forming a branchial crown of pinnate filaments (fig. 40). In many the body is divided into three regions, head, thorax and abdomen (figs. 40 and 55), the last two differing in shape, number of segments and structure of the parapodia. The parapodia are modified for a tube-dwelling mode of life and tend to be reduced with the disappearance of the lobes and cirri (figs. 55 and 68). The two rami may be separated, the neuropodium often having the forms of a ridge or 
torus (fig. 68) bearing small hooks or 
uncini for holding on to the sides of the tube.

          

          

            
The Setae

            
The form and arrangement of the chitinous setae are of great importance for classification purposes. On the basis of structure they are divided into 
setae and 
uncini; the latter are also called ventral hooks or crochets. The setae may be 
simple, having a single shaft (figs. 1-17); or 
compound, having a movable end-piece jointed to the shaft (figs. 19-26). The long, slender, simple setae are called capillaries (figs. 2-10). They may be thread-like and smooth as in 
Aphrodite (fig. 6) or ornamented with fine spines as in the Maldanids (fig. 2). Some are more or less bent with a flattened border on one or both sides; these are called winged setae (figs. 7-9); the border may be broken up into spines or filaments (fig. 9). Others are provided with transverse rows of spines, denticles or large projecting teeth (figs. 3, 5 and 10) or may be pectinate (fig. 16) or geniculate (fig. 12). Short, robust or flattened, paddle-shaped setae are called 
paleae (figs. 13 and 14).

            
The compound setae have a basal portion or 
shaft with a terminal- or 
end-piece articulated to it. When the two lateral branches of the articulation of the shaft are of the same length the seta is called 
homogomph (figs. 21 and 24); when one branch is longer than the other it is 
heterogomph (figs. 22, 23 and 26). If the end-piece is long and pointed the seta is referred to as spinigerous and termed a 
spiniger (figs. 21 and 26); if the end piece is short and hooked the seta is referred to as falcigerous and termed 
falciger (figs. 22 and 23).

            
The uncini are found on the ventral ramus (
torus) of the parapodium in the Sedentaria. They may be arranged in a single row or in a double row in which they may be opposite or alternate. They usually have the form of a flattened, toothed plate, the 
rostrum, borne at the end of a manubrium or 
shaft of variable length (figs. 30-35). In the Sabellids the uncini have an elongated shaft and a beaked rostrum surmounted by a number of denticles; such uncini are called 
avicular (fig. 30). In some Sabellids the uncini are accompanied by a row of special 
pick-axe setae (fig. 30). The uncini of Terebellids and Ampharetids are much shorter with denticles in transverse rows above the main tooth (figs. 32-35).

            


            
Sometimes the acicula may project from the parapodia and are then called 
acicular setae (fig. 1). In the Eunicids these take the form of hooded hooks (fig. 18). Setae other than acicular setae may have the same form, e.g. 
Lumbrinereis. These hooded hooks may be uni-, bi or tri-dentate, ending in a simple point or with 2 or 3 teeth. In some species compound hooks may be present (fig. 19).

          

        

        

          
Literature

          
The literature on New Zealand Polychaetes is very scattered and often the original descriptions of the species are not available in local libraries. Some of the more important papers and monographs are mentioned below. A key to the Families of Polychaetes found in the New Zealand region follows. Keys to the genera in these families are then given with the families arranged alphabetically. A number of the figures are after Fauvel (Faune de France, Polychetes); figs. 48 and 55 are after Hartman, and fig. 67 is after E. and C. Berkeley.

        

        

          
Key to the Families

          

            

              
	1
              
	Head usually well developed. All segments of the body alike except those near the mouth and the terminal segment or pygidium. Pharynx protrusible and often armed with jaws (
Errant Polychaetes)
              
	— 2
            

            

              
	
              
	Body often divided into distinct regions. Head small, either not markedly developed or profoundly modified. Parapodia almost always simple, the neuropodia often being in the form of transverse rows or pinnules (tori) bearing hooks or uncini. No jaws and a protrusible pharynx usually lacking. Usually tubicolous. (
Sedentary Polychaetes)
              
	— 15
            

            

              
	2
              
	Body with scale-like plates or ‘elytra’ more or less covering the dorsal surface (fig. 41)
              
	— 3
            

            

              
	
              
	No elytra
              
	— 5
            

            

              
	3
              
	Elytra on segments 2, 4, 5 and thereafter elytrigerous segments alternating regularly with cirrigerous ones anteriorly; posteriorly 2 cirrigerous segments between successive elytrigerous ones. No compound setae
              
	— 4
            

            

              
	
              
	Elytra on segments 2, 4, 5 and thereafter elytrigerous segments alternating regularly with cirrigerous ones anteriorly; posteriorly all segments elytrigerous, these at the same time bearing cirri or cirriform gills. Compound setae present
              
	
                
Sigalionidae
              
            

            

              
	4
              
	Eyes stalked, rarely sessile. A median tentacle only. Facial tubercle conspicuous
              
	
                
Aphroditidae
              
            

            

              
	
              
	Eyes sessile. Three tentacles. Facial tubercle absent or rudimentary (fig. 41)
              
	
                
Polynoidae
              
            

            

              
	5
              
	A fan-shaped group of flattened setae (paleae) on all segments (fig. 67)
              
	
                
Chrysopetalidae
              
            

            

              
	
              
	Dorsal paleae absent
              
	— 6
            

            

              
	6
              
	Prostomium fused with the two succeeding segments, the whole bearing
              
	


            

            
            

              
	
              
	2 or 4 tentacular cirri containing acicula; the other segments with biramous and achaetous parapodia. Pelagic.
              
	
                
Tomopteridae
              
            

            

              
	
              
	Prostomium fused with the peristomium; without tentacular cirri. Parapodia uniramous. Cirri globular
              
	
                
Pisionidae
              
            

            

              
	
              
	Prostomium not fused with the succeeding segments, but indistinct. No jaws. Parapodia uniramous. Body papillated and bearing transverse rows of globular capsules
              
	
                
Sphaerodoridae
              
            

            

              
	
              
	Prostomium not fused with the succeeding segments, and distinct
              
	— 7
            

            

              
	7
              
	Prostomium small with 1-5 tentacles. A caruncle. Setae simple, bifurcate; gills well developed; filiform cirri. No jaws
              
	
                
Amphinomidae
              
            

            

              
	
              
	Prostomium conical; tentacles absent. Acicular setae; foliaceous cirri.
              
	
            

            

              
	
              
	Pelagic
              
	
                
Typhloscolecidae
              
            

            

              
	
              
	Prostomium well developed with tentacles and often palps
              
	— 8
            

            

              
	8
              
	Prostomium long conical, annulated. Four short terminal tentacles (fig. 48)
              
	— 9
            

            

              
	
              
	Prostomium not thus, with or without tentacles or palps or both
              
	— 10
            

            

              
	9
              
	Anterior parapodia uniramous, posterior biramous. Jaws and paragnaths on the proboscis (fig. 48)
              
	
                
Goniadidae
              
            

            

              
	
              
	All parapodia uniramous or biramous. Four similar jaws at the end of the proboscis
              
	
                
Glyceridae
              
            

            

              
	10
              
	Evertible part of the proboscis without chitinous teeth
              
	— 11
            

            

              
	
              
	Evertible part of the proboscis with chitinous teeth or jaws or both
              
	— 14
            

            

              
	11
              
	Parapodia usually uniramous, cirri usually flattened and foliaceous
              
	— 12
            

            

              
	
              
	Parapodia sesquiramous or biramous
              
	— 13
            

            

              
	12
              
	A pair of enormous globular eyes at the sides of the prostomium, 5 small tentacles. Pelagic
              
	
                
Alciopidae
              
            

            

              
	
              
	Eyes small, normal; 4 or 5 tentacles; 2-8 tentacular cirri. Proboscis unarmed (fig. 44)
              
	
                
Phyllodocidae
              
            

            

              
	13
              
	Parapodia biramous; sickle-shaped gills between the rami (figs. 65 and 66). Prostomium more or less rectangular with 4 small tentacles (fig. 49)
              
	
                
Nephtyidae
              
            

          

          


          

            

[image: Plate II Fig. 37: Anterior and posterior ends of a Nereid (Perinereis) with the proboscis everted. Figs. 38 and 39: Dorsal and ventral views of a Nereid proboscis. The Roman numerals indicate the positions of the proboscidial areas (groups of paragnaths). Fig. 40: Anterior end of a Serpulid (Pomatoceros). Fig. 41: Anterior end of a Polynoid (Lepidonotus). The left anterior elytron has been removed and on the right the parapodia are seen through the elytra. Fig. 42: Prostomium of Harmothoe (Polynoidae). Fig. 43: Anterior end of a Terebellid (Amphitrite). Fig. 44: Anterior end of Phyllodocid (Phyllodoce) with the proboscis everted. Fig. 45: Anterior end of a Syllid (Siyllis). The anterior end of the pharynx can be seen through the body wall. Fig. 46: Anterior end of a Eunicid (Eunice). Fig. 47: Lower jaws of a Eunicid (Eunice).]

Plate II


Fig. 37: Anterior and posterior ends of a Nereid (
Perinereis) with the proboscis everted. Figs. 38 and 39: Dorsal and ventral views of a Nereid proboscis. The Roman numerals indicate the positions of the proboscidial areas (groups of paragnaths). Fig. 40: Anterior end of a Serpulid (
Pomatoceros). Fig. 41: Anterior end of a Polynoid (
Lepidonotus). The left anterior elytron has been removed and on the right the parapodia are seen through the elytra. Fig. 42: Prostomium of 
Harmothoe (Polynoidae). Fig. 43: Anterior end of a Terebellid (
Amphitrite). Fig. 44: Anterior end of Phyllodocid (
Phyllodoce) with the proboscis everted. Fig. 45: Anterior end of a Syllid (
Siyllis). The anterior end of the pharynx can be seen through the body wall. Fig. 46: Anterior end of a Eunicid (
Eunice). Fig. 47: Lower jaws of a Eunicid (
Eunice).


          

          


          

            

              
	
              
	Parapodia sesquiramous or biramous; no gills. Dorsal cirri, long moniliform (fig. 64)
              
	
                
Hesionidae
              
            

            

              
	14
              
	Proboscis with a terminal pair of heavy, curved, toothed jaws and usually with paragnaths on both dorsal and ventral surfaces. Parapodia biramous (except 
Namonereis); palps biarticulate (figs. 37 and 59)
              
	
                
Nereidae
              
            

            

              
	
              
	Proboscis with a complex system of jaws consisting of 2 smooth lower pieces (labrum) and 2 or more series of toothed upper plates (fig. 47)
              
	
                
Eunicidae
              
            

            

              
	
              
	Proboscis with simple armature consisting of a tooth (fig. 45) or crown of teeth or both. Palps simple; parapodia generally uniramous (fig. 45)
              
	
                
Syllidae
              
            

            

              
	15
              
	Body divided into distinct regions
              
	— 21
            

            

              
	
              
	Body not divided into distinct regions
              
	— 16
            

            

              
	16
              
	Body short, stout, segments few. Filiform anal gills and a large ventral shield
              
	
                
Sternaspidae
              
            

            

              
	
              
	Segments numerous. Without anal gills and ventral shield
              
	— 17
            

            

              
	17
              
	Prostomium conical without appendages (fig. 56). Stout tentacular palps or tentacular cirri on the dorsal side of an anterior segment. Gills, dorsal, simple, filiform (fig. 56)
              
	
                
Cirratulidae
              
            

            

              
	
              
	Prostomium with a pair of tentacular palps
              
	— 18
            

            

              
	
              
	No tentacular palps
              
	— 20
            

            

              
	18
              
	Two palps and two groups of gills retractile into a buccal funnel. Setae of the first parapodia prolonged forward to form a cephalic cage. Body thickly papillated
              
	
                
Flabelligeridae
              
            

            

              
	
              
	Two long grooved palps not retractile into the mouth. No cephalic cage
              
	19
            

            

              
	19
              
	Palps with suckerlike papillae. No gills. Prostomium spoon-shaped
              
	
                
Magelonidae
              
            

            

              
	
              
	Palps without suckers (fig. 52). Dorsal gills cirriform. Hooded hooks present
              
	
                
Spionidae
              
            

            

              
	20
              
	Prostomium with or without two short tentacles. Parapodia more or less conspicuous. Capillary and forked setae. No hooks
              
	
                
Scalibregmidae
              
            

            

              
	
              
	Prostomium blunt without appendages or with a crown of lobes which are irregularly cut. Notosetae capillary; neurosetae numerous minute uncini arranged in transverse rows. Tube sandy
              
	
                
Oweniidae
              
            

            

              
	
              
	Prostomium with a keeled or bordered cephalic plate (fig. 57). An anal plate or an anal funnel with cirri (fig. 58). No gills. Notosetae capillary; neurosetae sigmoid hooks (fig. 36)
              
	
                
Maldanidae
              
            

            

              
	21
              
	A terminal gill tuft of numerous filaments bearing secondary processes (figs. 40 and 70). Prostomium indistinct. Uncini ventral in the thoraric region, dorsal in the abdominal. Tube membranous or calcareous
              
	— 30
            

            

              
	
              
	Without a terminal gill tuft
              
	— 22
            

            

              
	22
              
	Large flattened setae (paleae) forming an operculum closing the tube (figs. 53 and 54)
              
	— 29
            

            

              
	
              
	Without opercular paleae
              
	— 23


            

            
            

              
	23
              
	Prostomium conical or blunt, without processes. Gills if present on many segments
              
	— 26
            

            

              
	
              
	Prostomium more or less distinct. One pair of tentacle-like palps or numerous tentacular filaments. Gills if present confined to the first few segments
              
	— 24
            

            

              
	24
              
	Prostomium with or without two small tentacles. Two long grooved palps. Two or three markedly dissimilar regions of the body; the anterior short with uniramous parapodia bearing special setae in the fourth segment; posterior parapodia biramous with erect notopodia. Uncini pectinate
              
	
                
Chaetopteridae
              
            

            

              
	
              
	Without tentacles or palps. A cephalic veil and numerous tentacular filaments. Neurosetae are pectinate uncini
              
	— 25
            

            

              
	25
              
	Tentacular filaments retractile into the mouth. Prostomium distinct. Three or four pairs of simple gills on the first segments. Sometimes conspicuous paleae on the third segment (fig. 51)
              
	
                
Ampharetidae
              
            

            

              
	
              
	Tentacular filaments not retractile into the mouth. Prostomium indistinct. Gills arborescent or rarely subulate, inserted on the first to third segments (fig. 43); sometimes absent
              
	
                
Terebellidae
              
            

            

              
	26
              
	Parapodia without uncini
              
	— 27
            

            

              
	
              
	Parapodia with uncini
              
	— 28
            

            

              
	27
              
	Capillary setae only. Body usually of a few annulated segments. Parapodia without lobes. Gills lateral, ligulate. Prostomium pointed, conical
              
	
                
Opheliidae
              
            

            

              
	
              
	Serrated capillary setae and acicular hooks. Body elongated, of many short segments. Parapodia distinct, gills dorsal, erect (fig. 69)
              
	
                
Acriidae
              
            

            

              
	28
              
	Prostomium blunt. Anterior region without gills; middle with dorsal, arborescent, non-retractile gills (fig. 68); posterior region without gills and setae
              
	
                
Arenicolidae
              
            

            

              
	
              
	Prostomium conical (fig. 55). Anterior region without gills; remainder with or without simple gills; or the gills may be branched and retractile into lateral pouches. Parapodia biramous. In the abdominal region setae usually only simple hooded hooks
              
	
                
Capitellidae
              
            

            

              
	29
              
	An operculum with an anterior row of large golden paleae (fig. 53). Caudal region small and foliaceous with hooks at the base. Two pairs of anterior gills. Tube of sand, conical, free, open at both ends
              
	
                
Amphictenidae
              
            

            

              
	
              
	Two large opercular stalks bearing a crown of paleae. A narrow caudal region without setae and gills. Gills dorsal and numerous (fig. 54). Fixed sandy tubes, often in masses
              
	
                
Sabellariidae
              
            

            

              
	30
              
	Usually an operculum. Thocacic membrane present (fig. 40). Tube calcareous
              
	
                
Serpulidae
              
            

            

              
	
              
	Without an operculum and thoracic membrance. Tube membranous or mucous, with or without sand grains; often with mud
              
	
                
Sabellidae
              
            

          

        

        


        

          
Key to New Zealand Genera

          

            

              
Family 
Alciopidae
              

                
	1
                
	Long simple or compound swimming setae only
                
	— 2
              

              

                
	
                
	Both long compound swimming setae and short acicular setae
                
	Callizona
              

              

                
	2
                
	Long simple swimming setae only
                
	Alciopa
              

              

                
	
                
	Long compound swimming setae only
                
	— 3
              

              

                
	3
                
	Parapodia with 2 cirriform terminal appendages
                
	Greefia
              

              

                
	
                
	Parapodia with 1 cirriform terminal appendage
                
	Vanadis
              

              

                
	
                
	Parapodia with no cirriform terminal appendage
                
	Torrea
              

            

            

              
Family 
Ampharetidae
              

                
	1
                
	Paleae present (fig. 51)
                
	— 2
              

              

                
	
                
	Paleae absent, a large curved hook on each side behind the gill
                
	— 
Melinna
              

              

                
	2
                
	Tentacles smooth
                
	— 3
              

              

                
	
                
	Tentacles pinnate, 14 thoracic segments
                
	— 
Ampharete
              

              

                
	3
                
	Special setae (fig. 17) on one of the thoracic segments, no anal cirri
                
	— 
Sosane
              

              

                
	
                
	No special setae (fig. 51), 2 anal cirri
                
	Amphicteis
              

            

            

              
Family 
Amphictenidae
              

                
	1
                
	Lateral portion of the antennular membrane fused with the paleal segment
                
	Lagis
              

              

                
	
                
	Lateral portion of antennular membrane free from the paleal segment (fig. 53)
                
	Pectinaria
              

            

            

              
Family 
Amphinomidae
              

                
	1
                
	Notosetae in transverse rows across the back
                
	— 2
              

              

                
	
                
	Notosetae lateral; gills pinnate, recurving over the back
                
	Chloeia
              

              

                
	2
                
	Gills set in transverse rows of tufts
                
	Euphrosyne
              

              

                
	
                
	lateral gills, pectinate with 5 or 6 short, heavy, conical, spreading filaments
                
	Palmyreuphrosyne
              

            

            

              
Family 
Aphroditidae
              

                
	1
                
	Eyes on stalks or peduncles. Dorsal felting sometimes loose and inconspicuous. Notosetae sometimes arrow-shaped with several barbs (fig. 4)
                
	Laetmonice
              

            

          

          


          

            

[image: Plate III Fig. 48: Anterior end of Goniada (Goniadidae) with proboscis everted. Fig. 49: Anterior end of Nephtys (Nephtyidae) with proboscis everted. Fig. 50: Anterior end of Lumbrinereis (Eunicidae) with proboscis everted. Fig. 51: Anterior end of Amphicteis (Ampharetidae). Fig. 52: Anterior end of a Spionid (Scolelepis). Fig. 53: Anterior end of Pectinaria (Amphictenidae). Fig. 54: Anterior end of Sabellaria (Sabellariidae). Fig. 55: Anterior end and 2 abdominal segments of Notomastus (Capitellidae). Fig. 56: Anterior end of a Cirratulid (Audouinia). On the left the gills have been removed and on the right the tentacular cirri have been cut off. Fig. 57: Anterior end of Clymene (Euclymene) (Maldanidae). Fig. 58: Posterior end of Clymene (Praxillella) (Maldanidae)]

Plate III


Fig. 48: Anterior end of 
Goniada (Goniadidae) with proboscis everted. Fig. 49: Anterior end of 
Nephtys (Nephtyidae) with proboscis everted. Fig. 50: Anterior end of 
Lumbrinereis (Eunicidae) with proboscis everted. Fig. 51: Anterior end of 
Amphicteis (Ampharetidae). Fig. 52: Anterior end of a Spionid (
Scolelepis). Fig. 53: Anterior end of 
Pectinaria (Amphictenidae). Fig. 54: Anterior end of 
Sabellaria (Sabellariidae). Fig. 55: Anterior end and 2 abdominal segments of 
Notomastus (Capitellidae). Fig. 56: Anterior end of a Cirratulid (
Audouinia). On the left the gills have been removed and on the right the tentacular cirri have been cut off. Fig. 57: Anterior end of 
Clymene (Euclymene) (Maldanidae). Fig. 58: Posterior end of 
Clymene (Praxillella) (Maldanidae)


          

          


          

            

              

                
	
                
	Eyes sessile. Dorsal felting very dense. Neurosetae long and silky (fig. 6). Some very long, heavy, brown setae protrude through the dorsal felt
                
	Aphrodite
              

            

            

              
Family 
Arenicolidae
              

                
	
                
	One genus
                
	Arenicola
              

            

            

              
Family 
Ariciidae
              

                
	1
                
	Ventral thoracic rami with vertical rows of foot papillae (fig. 69)
                
	Aricia
              

              

                
	
                
	Ventral thoracic rami without foot papillae or with only 1-3
                
	Scoloplos
              

            

            

              
Family 
Capitellidae
              

                
	1
                
	12 thoracic segments; gills usually present (fig. 55)
                
	Notomastus
              

              

                
	9
                
	thoracic segments; gills absent
                
	Capitella
              

            

            

              
Family 
Chrysopetalidae
              

                
	1
                
	1 pair of tentacular cirri. Notopodia with two kinds of paleae (fig. 67)
                
	Paleanotus
              

              

                
	
                
	4 pairs of tentacular cirri. Notopodia with one kind of paleae
                
	Chrysopetalum
              

            

            

              
Family 
Chaetopteridae
              

                
	1
                
	1 genus, Phyllochaetopterus. Tube horny, cylindrical, ringed. Body slender, 2 long tentacles (palps).
                
	
              

            

            

              
Family 
Cirratulidae
              

                
	1
                
	1 pair of large, stout tentacular palps. Tentacular cirri absent. In the posterior region the acicular hooks arranged in transverse rows encircling the body
                
	Chaetozone
              

              

                
	
                
	Tentacular cirri numerous (fig. 56). Stout tentacular palps absent
                
	— 2
              

              

                
	2
                
	Tentacular cirri beginning on the same segment as the gills
                
	Cirratulus
              

              

                
	
                
	A few segments with lateral gills in front of the tentacle bearing segment (fig. 56)
                
	Audouinia
              

            

            

              
Family 
Eunicidae
              

                
	1
                
	Prostomium without (visible) tentacles or palps (fig. 50). No ventral cirri. Dorsal cirri rudimentary or absent
                
	— 2
              

              

                
	
                
	Prostomium with tentacles
                
	— 3
              

              

                
	2
                
	With capillary setae and simple or compound hooded hooks (fig. 18)
                
	
Sub-family Lumbrinereinae — 5
              

              

                
	
                
	With winged capillary setae only (fig. 7).
                
	
Sub-family Arabellidinae — 6
              

              

                
	3
                
	2 tentacles and 2 cylindrical palps. Upper jaws composed of from 2 to 4 longitudinal series of very small and numerous pieces
                
	
Sub-family Dorvilleidinae — 7
              

              

                
	
                
	From 1 to 7 tentacles. Palps short, globular. Upper jaws consisting of 4 or 5 pairs of pieces (fig. 47)
                
	— 4
              

              

                
	4
                
	7 tentacles, 5 prostomial mounted on ringed ceratophores and 2 ovate frontals
                
	
Sub-family Onuphidinae — 8
              

              

                
	
                
	From 1 to 5 prostomial tentacles, ovate frontals absent (fig. 46)
                
	
Sub-family Eunicinea — 11
              

              

                
	5
                
	With palmately branched gills on some segments
                
	Ninoe
              

              

                
	
                
	Without palmately branched gills (fig. 50)
                
	Lumbrinereis


              

              
              

                
	6
                
	Parapodia provided with heavy projecting acicula
                
	Notocirrus
              

              

                
	
                
	Parapodia without projecting acicula
                
	Arabella
              

              

                
	7
                
	Prostomium with conspicuous palps and tentacles, the latter often distinctly moniliform. Dorsal and ventral cirri well developed
                
	Dorvillea
              

              

                
	
                
	Prostomium with greatly reduced palps and tentacles appearing papillate. Cirri very short. Prostomium and segments with rows of cilia
                
	Ophryotrocha
              

              

                
	8
                
	Peristomium with tentacular cirri (fig. 46)
                
	— 9
              

              

                
	
                
	Peristomium without tentacular cirri
                
	Hyalinoecia
              

              

                
	9
                
	Gill filaments inserted spirally
                
	Diopatra
              

              

                
	
                
	Gills absent, cirriform, simply branched or pectinate
                
	— 10
              

              

                
	10
                
	First 3 parapodia greatly enlarged, prolonged forward and provided with numerous, slender, recurved hooks capable of being projected far forward
                
	Rhamphobrachium
              

              

                
	
                
	First few parapodia little modified, bearing simple or compound hooked setae
                
	Onuphis
              

              

                
	11
                
	Adult with 5 prostomial tentacles (fig. 46)
                
	— 12
              

              

                
	
                
	Adult with 3 prostomial tentacles, no gills
                
	Lysidice
              

              

                
	12
                
	Peristomium with a pair of cirri dorsally
                
	— 13
              

              

                
	
                
	Peristomium without cirri
                
	— 14
              

              

                
	13
                
	Gill present through a considerable region
                
	Eunice
              

              

                
	
                
	Gills absent or nearly so
                
	Nicidion
              

              

                
	14
                
	With gills
                
	Marphysa
              

              

                
	
                
	Without gills
                
	Paramarphysa
              

            

            

              
Family 
Flabelligeridae (Chlorhaemidae)
              

                
	1
                
	Body enveloped in a sheath of mucsu. Neurosetae compound hooks
                
	Flabelligera
              

              

                
	
                
	Mucous sheath absent. Neurosetae simple hooks
                
	Stylaroides
              

            

            

              
Family 
Glyceridae
              

                
	1
                
	Parapodia biramous
                
	Glycera
              

              

                
	
                
	Parapodia uniramous
                
	Hemipodus
              

            

            

              
Family 
Goniadidae
              

                
	1
                
	Proboscis with organs of many kinds. No chevrons. Notosetae simple, hooked at the tip
                
	Glycinde
              

              

                
	
                
	Proboscis with organs of one or few kinds. Notosetae spinigerous
                
	— 2
              

              

                
	2
                
	Proboscis with chevrons (fig. 48)
                
	Goniada
              

              

                
	
                
	Proboscis without chevrons
                
	Ophioglycera
              

            

            

              
Family 
Hesionidae
              

                
	
                
	One genus 
Podarke characterised by having 3 tentacles
                
	
              

            

            

              
Family 
Maldanidae
              

                
	1
                
	Head with a cephalic plate (fig. 57)
                
	— 2
              

              

                
	
                
	Head without a cephalic plate
                
	— 7
              

              

                
	2
                
	Anal segment bearing a ciliated funnel with cirri on the margin; the anus lies in the centre (fig. 58)
                
	— 3
              

              

                
	
                
	Anal segment forming a smooth plate without cirri
                
	Asychis


              

              
              

                
	3
                
	Ventral uncini replaced by acicular setae in a number of the anterior segments
                
	— 4
              

              

                
	
                
	Ventral acicular setae absent in the first segments
                
	— 6
              

              

                
	4
                
	A membranous collar on the 4th setiger
                
	Macroclymenella
              

              

                
	
                
	Without a collar on the 4th setiger
                
	— 5
              

              

                
	5
                
	Anal cone sunk in the bottom of the funnel
                
	Clymene (Euclymene)
              

              

                
	
                
	Anal cone protruding. Ventral cirrus longer than the others (fig. 58)
                
	Clymene (Praxillella)
              

              

                
	6
                
	Uncini or ventral hooks on all the setigers
                
	Axiothella
              

              

                
	
                
	Uncini begin on the 2nd setiger
                
	Maldanella
              

              

                
	7
                
	Segments with a collar. Uncini in two rows
                
	Rhodine
              

              

                
	
                
	Segments without a collar. Uncini in one row
                
	Nicomache
              

            

            

              
Family 
Nereidae
              

                
	1
                
	Peristomium produced so as to project forward collar-like under the prostomium. Commensal with hermit crabs
                
	Cheilonereis
              

              

                
	
                
	Prostomium not so produced
                
	— 2
              

              

                
	2
                
	Paragnaths absent; notopodia without facigerous setae
                
	— 3
              

              

                
	
                
	Paragnaths present (fig. 37); notopodia with or without falcigerous setae
                
	4
              

              

                
	3
                
	Parapodia reduced, rounded and simple. Neurosetae heterogomph facigers (fig. 22)
                
	Namonereis
              

              

                
	
                
	Parapodia not reduced, with well developed pointed ligules. Neurosetae homogomph and heterogomph spinigers (figs. 21 and 26) and heterogomph falcigers
                
	Nicon
              

              

                
	4
                
	Paragnaths conical except those on area VI (for areas see fig. 38) which are transverse notopodia without falcigerous setate (fig. 37)
                
	Perinereis
              

              

                
	
                
	Paragnaths on the maxillary ring pectinate; proboscidial areas (figs. 38 and 39). I, II, and V lack paragnaths. Posterior notopodia with composite, stout falcigerous setae
                
	Platynereis
              

              

                
	
                
	Paragnaths on both rings conical
                
	— 5
              

              

                
	5
                
	Posterior notopodia with homogomph falcigerous setae; notopodial pre-acicular lobes not elongate
                
	Nereis
              

              

                
	
                
	Posterior notopodia without falcigerous setae; some notopodial preacicular lobes elongate, especially in the posterior region
                
	Neanthes
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Plate IV


Figs. 59-69: Parapodia. Fig. 59: Nereid, biramous. Fig. 60: Polynoid, elytrigerous. Fig. 61: Polynoid, cirrigerous. Fig. 62: 
Phyllodoce (Phyllodocidae), uniramous. Fig. 63: 
Eunice (Eunicidae). Fig. 64: 
Dorvillea (Eunicidae), sesquiramous. Fig. 65: 
Aglaophamus (Nephtyidae), interramal cirrus involute. Fig. 66: 
Nephtys (Neptyidae), interrammal cirrus recurved. Fig. 67: 
Paleanotus (Chrysopetalidae). Fig. 68: 
Arenicola (Arenicolidae). Fig. 69: 
Aricia (Ariciidae). Fig. 70: Tip of gill filament of 
Branchiomma (Sabellidae). Fig. 71: Operculum of 
Pomatoceros (Serpulidae). Fig. 72: Operculum of 
Hydroides (Serpulidae). Fig. 73: Operculum of 
Filograna (Serpulidae).


          

          


          

            

              
Family 
Nephtyidae
              

                
	1
                
	Interramal cirri (gill) recurved (fig. 66)
                
	Nephtys
              

              

                
	
                
	Interramal cirri involute (fig. 65)
                
	Aglaophamus
              

            

            

              
Family 
Oweniidae
              

                
	
                
	One genus 
Owenia. Prostomium bears a crown of irregularly cut lobes.
                
	
              

            

            

              
Family 
Opheliidae
              

                
	1
                
	Ventral groove absent
                
	Travisia
              

              

                
	
                
	Ventral groove conspicuous
                
	Armandia
              

            

            

              
Family 
Paronidae
              

                
	
                
	One genus 
Paronis. No dorsal tentacle on the prostomium.
                
	
              

            

            

              
Family 
Phyllodocidae
              

                
	1
                
	Parapodia biramous
                
	Paralacydonia
              

              

                
	
                
	Parapodia uniramous
                
	— 2
              

              

                
	2
                
	3 pairs of tentacular cirri
                
	Mystides
              

              

                
	
                
	4 pairs of tentacular cirri (fig. 44)
                
	— 3
              

              

                
	
                
	2 pairs of tentacular cirri
                
	Eteone
              

              

                
	3
                
	With a median tentacle
                
	— 4
              

              

                
	
                
	Without a median tentacle (fig. 44)
                
	Phyllodoce
              

              

                
	4
                
	Tentacular cirri cirriform
                
	Eualia
              

              

                
	
                
	Tentacular cirrus of segment 2 foliaceous, assymetrical; other tentacular cirri cirriform
                
	Steggoa
              

            

            

              
Family 
Pisionidae
              

                
	
                
	One genus 
Pisione
                
	
              

            

            

              
Family 
Polynoidae
              

                
	1
                
	Lateral tentacles inserted sub-terminally continuous with the prostomial peaks (fig. 41)
                
	— 2
              

              

                
	
                
	Lateral tentacles inserted ventrally, the prostomium terminating anteriorly in a pair of tapering peaks (fig. 42). 15 pairs of elytra
                
	— 5
              

              

                
	2
                
	12 pairs of elytra
                
	— 3
              

              

                
	
                
	Elytra numerous. Body long, vermiform
                
	— 4
              

              

                
	3
                
	Body large (up to 120 mm.), broadly oval. Large dorsal tubercles on the upper surface of the cirrigerous segments. Neurosetae with transverse rows of very fine hairs
                
	Euphione
              

              

                
	
                
	Body short, broad not tapered. Neurosetae with a swollen sub-terminal region, coarse pectinae and a long bare hooked tip (fig. 3)
                
	Lepidonotus
              

              

                
	4
                
	Between 70 and 100 segments. Up to 56 pairs of elytra which cover the dorsal surface
                
	Lepidastheniella
              

              

                
	
                
	Up to 200 segments. Small elytra leaving the greater part of the dorsal surface uncovered
                
	Lepidasthenia
              

              

                
	5
                
	Elytra covering the whole of the body
                
	— 6
              

              

                
	
                
	Elytra leaving the posterior segments of the body uncovered
                
	— 7
              

              

                
	6
                
	Setae transparent as crystal. Neurosetae hooked, bidentate, with semilunar cusps (fig. 5)
                
	Scalisetosus
              

              

                
	
                
	Neurosetae without semi-lunar cusps
                
	Harmothoe


              

              
              

                
	7
                
	Neurosetae unidentate with a long, smooth, tapering tip
                
	Nemidia
              

              

                
	
                
	Neurosetae bidentate
                
	Polynoe
              

            

            

              
Family 
Sabellariidae
              

                
	1
                
	Opercular paleae in 2 visible rows; with nuchal hooks
                
	Idanthyrsus
              

              

                
	
                
	Opercular paleae in 3 visible rows; no nuchal hooks (fig. 54)
                
	Sabellaria
              

            

            

              
Family 
Sabellidae
              

                
	1
                
	Thoracic tori with avicular uncini (fig. 30)
                
	— 2
              

              

                
	
                
	Thoracic tori with elongated hooks (fig. 29)
                
	— 5
              

              

                
	2
                
	Thoracic tori with a row of uncini and a row of pick-axe setae (fig. 30)
                
	3
              

              

                
	
                
	Thoracic tori without pick-axe setae
                
	Dasychone
              

              

                
	3
                
	Gill filaments with sub-terminal eyes (fig. 71). Winged setae only in the thoracic notopodia
                
	Branchiomma
              

              

                
	
                
	Gill filaments without sub-terminal eyes
                
	— 4
              

              

                
	4
                
	Winged setae only in the thoracic notopodia
                
	Sabella
              

              

                
	
                
	Both winged setae and spatulate setae (fig. 15) in the thoracic notopodia
                
	Potamilla
              

              

                
	5
                
	Gill filaments free
                
	— 6
              

              

                
	
                
	Gill filaments united by a membrane for a part of their length
                
	Euchone
              

              

                
	6
                
	With a collar on the first segment
                
	Oridia
              

              

                
	
                
	Without a collar on the first segment
                
	Fabricia
              

            

            

              
Family 
Scalibregmidae
              

                
	1
                
	Prostomium T-shaped with frontal horns
                
	Scalibregma
              

              

                
	
                
	Prostomium bilobed without frontal horns
                
	Eumenia
              

            

            

              
Family 
Serpulidae
              

                
	1
                
	Body symmetrical
                
	— 2
              

              

                
	
                
	Body assymetrical. Spirally coiled tube
                
	Spirorbis
              

              

                
	2
                
	Opercular stalk smooth or winged (fig. 71)
                
	— 3
              

              

                
	
                
	No operculum or one or two opercula with barbules on the stalk
                
	— 7
              

              

                
	3
                
	Collar setae bayonet shaped with 2 conical processes at the base (fig. 10)
                
	4
              

              

                
	
                
	Collar setae without basal conical processes
                
	— 5
              

              

                
	4
                
	Operculum simple, funnel shaped
                
	Serpula
              

              

                
	
                
	Operculum compound with a central crown of spines (fig. 72)
                
	Hydroides
              

              

                
	5
                
	Abdominal setae geniculate (fig. 12)
                
	Vermiliopsis
              

              

                
	
                
	Abdominal setae trumpet shaped (fig. 11). Opercular stalk winged
                
	— 6
              

              

                
	6
                
	Collar setae very small and fine. Operculum conical or bearing simple processes (figs. 40 and 71)
                
	Pomatoceros
              

              

                
	
                
	Collar setae bayonet shaped and covered with fine hairlike processes.
                
	
              

              

                
	
                
	Operculum with a calcareous plate with branch spines
                
	Spirobranclus
              

              

                
	
                
	Collar setae winged with a fringed border. Operculum concave with concentric rows of spines; the outer row short, blunt, closely packed; the others longer, pointed
                
	Galeolaria
              

              

                
	7
                
	Tubes very slender, thread-like, colonial. Collar setae serrated. Operculum spoon-like at the end of a gill filament (fig. 73)
                
	Filograna
              

              

                
	
                
	Tubes large, not colonial. Collar setae winged
                
	— 8
              

              

                
	8
                
	Operculum globular
                
	Apomatus


              

              
              

                
	
                
	No operculum
                
	Protula
              

            

            

              
Family 
Sigalionidae
              

                
	1
                
	No median tentacle
                
	Sigalion
              

              

                
	
                
	With a median tentacle
                
	— 2
              

              

                
	2
                
	With a dorsal cirrus on the third setiger. Elytra deeply coated with sand
                
	Psammocyle
              

              

                
	
                
	Without a dorsal cirrus on the third setiger
                
	— 3
              

              

                
	3
                
	Neurosetae compound falcigers with bidentate end pieces
                
	Sthenelais
              

              

                
	
                
	Some neurosetae compound spinigers, long, pointed, the end pieces transversely caniculated
                
	Leanira
              

            

            

              
Family 
Spionidae
              

                
	1
                
	Fifth segment modified
                
	Polydora
              

              

                
	
                
	Fifth segment not modified
                
	— 2
              

              

                
	2
                
	Prostomium with frontal peaks (fig. 52)
                
	Scolelepis
              

              

                
	
                
	Prostomium without frontal peaks
                
	— 3
              

              

                
	3
                
	Gills present on the first setiger, and continued throughout the length; pygidium with cirri
                
	Spio
              

              

                
	
                
	Gills present after the first setiger
                
	— 4
              

              

                
	4
                
	Gills on almost all segments. An anal cup
                
	Pseudonerine
              

              

                
	
                
	Gills only on a few anterior segments. Anal cirri present
                
	Prionospio
              

            

            

              
Family 
Sternaspidae
              

                
	
                
	One genus 
Sternaspus
                
	
              

            

            

              
Family 
Syllidae
              

                
	1
                
	Without ventral cirri (S.F. 
Autolytinae)
                
	Autolytus
              

              

                
	
                
	With ventral cirri
                
	— 2
              

              

                
	2
                
	Dorsal cirri distinctly moniliform (fig. 45) (S.F. Syllinae)
                
	— 4
              

              

                
	
                
	Dorsal cirri smooth or indistinctly articulated
                
	— 3
              

              

                
	3
                
	Palps joined at the base only (
S.F. Eusyllinae)
                
	— 6
              

              

                
	
                
	Palps united for their complete length (
S.F. Exogoninae)
                
	— 9
              

              

                
	4
                
	Pharynx armed with a chitinous and coarsely denticulate crown (trepan)
                
	Trypanosyllis
              

              

                
	
                
	Pharynx armed with a large anterior tooth (fig. 45)
                
	— 5
              

              

                
	
                
	Pharynx armed with a large posterior tooth
                
	Opisthosyllis
              

              

                
	5
                
	Simple setae only on all segments
                
	
Syllis (
Haplosyllis)
              

              

                
	
                
	Setae of the anterior segments all compound; some large simple setae in the middle segments
                
	Syllis
              

              

                
	
                
	Compound setae on all segments
                
	
Syllis (
Typosyllis)
              

              

                
	6
                
	Pharynx without teeth. Tentacles and cirri smooth, club shaped
                
	Syllides
              

              

                
	
                
	Pharynx armed with a semi-circle of large teeth. Prcstomium partly covered by an occipital flap
                
	Odontosyllis
              

              

                
	
                
	Pharynx armed with a large tooth. No occipital flap
                
	— 7
              

              

                
	7
                
	Proboscis sinuous. Conspicuous nuchal processes present
                
	Amblyosyllis
              

              

                
	
                
	Proboscis straight. No conspicuous nuchal processes
                
	— 8
              

              

                
	8
                
	Termination of pharynx smooth
                
	Pionosyllis


              

              
              

                
	
                
	Termination of pharynx denticulate
                
	Eusyllis
              

              

                
	9
                
	Prostomium and peristomium fused. Tentacular cirri rudimentary
                
	Exogon
              

              

                
	
                
	Prostomium and peristomium distinct. Tentacular cirri well developed
                
	Sphaerosyllis
              

            

            

              
Family 
Terebellidae
              

                
	1
                
	Thoracic and abdominal uncini of 2 distinct types. A single quadrapite, pectinate gill
                
	Terebellides
              

              

                
	
                
	Thoracic and abdominal uncini of one type
                
	— 2
              

              

                
	2
                
	Uncini in 2 rows over a number of thoracic segments
                
	— 4
              

              

                
	
                
	Uncini in single rows throughout the body
                
	— 3
              

              

                
	
                
	Prostomium enlarged, lobed. No gills
                
	— 8
              

              

                
	
                
	Prostomium without lobes. Filiform gills present
                
	Thelepus
              

              

                
	4
                
	No gills
                
	Leanea
              

              

                
	
                
	Gills present
                
	— 5
              

              

                
	5
                
	Lateral lobes on the first few segments (fig. 43)
                
	— 6
              

              

                
	
                
	No lateral lobes on the first few segments
                
	— 7
              

              

                
	6
                
	Dorsal winged capillary setae with denticulated ends (fig. 8)
                
	Amphitrite
              

              

                
	
                
	Dorsal setae smooth
                
	Lanice
              

              

                
	7
                
	Dorsal setae with denticulated ends
                
	Terebella
              

              

                
	
                
	Dorsal setae smooth
                
	Nicolea
              

              

                
	8
                
	Without uncini. 6 thoracic segments with dorsal setae
                
	Lysilla
              

              

                
	
                
	With uncini
                
	— 9
              

              

                
	9
                
	Abdominal uncini elongate, acicular (fig. 28)
                
	Amaea
              

              

                
	
                
	Abdominal uncini short, avicular
                
	Polycirrus
              

            

            

              
Family 
Tomopteridae
              

                
	
                
	One genus 
Tomopteris
                
	
              

            

            

              
Family 
Typhosolecidae
              

                
	
                
	One genus 
Sagitella
                
	
              

            

          

        

        

          
Glossary

          

	
Achaetous — Without setae.

	
Acicular — Shaped like an aciculum, stout, tapering to a blunt point.

	
Aciculum — A stout bristle embedded in the parapodium.

	
Antennular Membrane — A membranous collar, usually with a fringed border, surrounding the bases of the oral tentacles on the ventral side of the anterior region of the body in the Amphictenidae.

	
Arborescent — Branching repeatedly as does a tree.

	
Avicular — Beaked.

	
Biarticulate — Having two joints or divisions.

	
Bidentate — Having two teeth.

	
Bilimbate — Applied to a seta having a flattened wing or border on both sides.

	
Biramous — Having two rami or branches.

	
Canaliculated — With fine canals.

	
Capillary Setae — Setae in one piece, not jointed; usually long, slender,



pointed.

	
Caruncle — A longitudinal ridge on the dorsal surface of the prostomium and extending to more or fewer of the following segments.

	
Cephalic — Belonging to the head region.

	
Cephalic Veil — A membranous collar surrounding the head region.

	
Cephalic Cage — Formed by the setae of the anterior segments which are very long and prolonged forward surrounding the head region.

	
Ceratophore — Basal joint of a tentacle.

	
Cirriform — Applied to processes that are slender and usually curved.

	
Cirrigerous — Bearing cirri.

	
Cirrophore — Basal joint of a cirrus.

	
Cirrus — A slender elongated process attached to a parapodium or to the head region.

	
Compound Setae — Setae having two or more jointed parts.

	
Denticulate — Having tooth-like projections.

	
Dorsal Felting — A feltwork of fine, slender setae covering the dorsal surface of the body.

	
Elytron — A flattened plate attached to the dorsal surface of the parapodium and covering more or less of the dorsal surface.

	
Elytrigerous — Bearing an elytron.

	
Elytrophore — A projection from the dorsal surface of the parapodium upon which the elytron is borne.

	
Facial Tubercle — A tubercle-like process on the anterior end of the prostomium, usually papillated.

	
Filiform — Threadlike.

	
Frontals — A pair of simple tentacles on the anterior margin of the prostomium.

	
Fusiform — Spindle-shaped.

	
Geniculated — Bent like a knee.

	
Gill — Plate-like or feathery outgrowths of any part of the body surface. Presumbly respiratory.

	
Head — Anterior end, including the prostomium and peristomium and sometimes some of the anterior segments.

	
Imbricated — Overlapping like roof tiles.

	
Ligulate — Strap shaped.

	
Ligule — A more or less conical flattened lobe forming part of a parapodium.

	
Limbate — Applied to a seta having flattened wing or border on one side.

	
Moniliform — Constricted at regular intervals giving the appearance of a chain of beads.

	
Neuropodium — Ventral portion of a parapodium.

	
Neurosetae — Setae located in the neuropodium.

	
Notopodium — Dorsal portion of a parapodium.

	
Notosetae — Setae located in the notopodium.

	
Nuchal Process — A ciliated sensory process situated on the dorsal surface posterior to the head.



	
Occipital Flap — A flap-like projection over the prostomium from the dorsal surface of the peristomium.

	
Operculum — Part of the anterior end of the body developed to form a lid or cover to the anterior end of the tube.

	
Palea — Specially enlarged dorsal seta, either paddle-shaped or a heavy hook.

	
Palmate — Divided into lobes like the palm and fingers of a hand.

	
Palp — A more or less cylindrical organ attached to the ventral face of the prostomium.

	
Papillate — Covered with small projections.

	
Paragnaths — Small teeth on the pharynx of a Nereid.

	
Parapodium — Outgrowth from the lateral surface of a segment.

	
Pectinate — Comb-like, having branches on one side of an axis.

	
Peristomium — First body segment, usually surrounds the mouth.

	
Pinnate — With branches arising on each side of an axis.

	
Proboscis — Protrusible pharynx, sometimes armed with teeth.

	
Prostomium — Outgrowth from the anterior dorsal face of the peristomium, often bearing tentacles and eyes.

	
Pygidium — Terminal segment of the body.

	
Ramose — Branched.

	
Setae — Chitinous spines located in the parapodia.

	
Sesquiramous — Applied to a parapodium with reduced notopodium, represented by a dorsal cirrus and a few setae.

	
Setiger — A body segment bearing setae.

	
Spatulate — Spoon-shaped.

	
Style — Terminal portion of a cirrus or tentacle.

	
Subulate — Awl-shaped, narrow and tapering from base to a fine point.

	
Tentacle — Slender outgrowth from the prostomium.

	
Tentacular Cirri — Tentacle-like structures of the sides of the peristomium.

	
Teutacular Filaments — Slender numerous tentacles borne on the anterior end of the body.

	
Uncinus — One of the small hooks found in the neuropodium of some species.

	
Unidentate — Ending in a simple point.

	
Uniramous — Having only one portion or division.
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