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NEW MEMBERS ELECTED 1942.

Bunwell, The Rector of, Norfolk.

Disney, A. A., M.A., M.D., E.R.E.S., Red House, Narborough, Leicester-

shire.

Loyd, L.R.W., Tudor House, Martham (Life Member).

Turner, A. H., “ Astrantia,” Wendling, Dereham.

CHANGES OF ADDRESS.
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REPORT OF THE YEAR’S WORK, 1941-42

By the Hon. Secretary

During the winter of 1941-42 the Society was only able to

Hold two meetings. The first of these was on November 15th,

when Mr. G. J. Cooke led a discussion on “ Some Aspects of

Norfolk Natural History in War-time,” in which the President

and others took part. The effects of present conditions on the

countryside in general, and the policy to be followed for the

safeguarding of existing nature reserves and the establishment

of others within the framework of national planning, formed

the chief topic of the meeting, and it was urged that the Society

should take a full part in collecting information about the areas

suitable for reservation in Norfolk. Among places mentioned

as being of outstanding interest were Buxton Heath, Heving-

ham, Booton Common, Holt Lowes, Wheatfen Broad, parts of

the Westwick and Stratton Strawless woods, parts of Royden

Common near King’s Lynn, and most of the Broads of the

Bure Valley and its tributaries. Measures taken for the

preservation of parts of Breckland could not be effective until

after the war
;

the coastal dunes and salt-marshes had not,

it was believed, suffered much permanent damage as the result

of defence restrictions. The President suggested that members

would be doing valuable service by reporting on the exact

nature of the vegetation and other life of any areas which were

in danger of destruction, while they remained outside the

control of the National Trust or similar protective interest.

The 73rd Annual Meeting was held at Norwich Castle Museum

on May 2nd, 1942. A satisfactory report of the Society’s

finances was delivered by the Hon. Treasurer. The following

officers were elected Mr. A. J. Rudd to be President in 1942-

43, Miss C. E. Gay President elect
;

Messrs. W. Easter, H. J.

Howard and P. E. Rumbelow to serve on the committee for

three years in the places of members retiring by rotation.

The retiring president paid tribute to the memory of Mr. H. E.

Hurrell, F.R.M.S., whose death had deprived the Society of

one of its keenest scientific workers and the honour of having

him as its President chosen for the coming year. Ihe Society

hoped to be able to publish the draft of Mr. Hurrell’s address

which he had prepared only a few days before his death.
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The President (Mr. E. C. Keith) then delivered an address

on “ The Policy of the Norfolk & Norwich Naturalists’ Society

in War and Peace.”

Some informal excursions of members have taken place,

chiefly to commons and broads within reach of Norwich.

Among others several members on leave from the Forces

attended.

THE JUNIOR BRANCH OF THE NORFOLK AND
NORWICH NATURALISTS’ SOCIETY

Annual Report, 1942

The Junior Branch is primarily intended for those young
people who being at School or College are unable to attend the

meetings of the Senior Society, but others interested are eligible.

The Annual Subscription is 2s. 6d.

The present Membership numbers 74.

Ten new members joined during the year.

Five members resigned during the year.

Thirteen members resigned for the duration of the war.

January 3rd, 1942.—Forty members and friends met at the

Norwich Castle Museum at the kind invitation of Miss

Barnard, .and much enjoyed “ Grey Owl ” and other

interesting films shown.

\pril 22nd, 1942.—Sixteen keen juniors travelled by train and
bicycle to Quidenham and spent a long day exploring the

woods, park, gardens and Mere. Nightingales sang during

the picnic luncheon, and many wild flowers were found.

A Magpie’s nest was discovered in a thorn bush only

about seven feet from the ground, and a Great Crested

grebe’s nest on the Mere, both with eggs.

September, 1942.—Owing to transport difficulties no meeting

could be held, but it is hoped to arrange two meetings

during the Christmas holidays.

BALANCE SHEET for Year ending 30th September, 1942.

II

Receipts. Payments.

Balance from 1941 Account
39 Members’ Subscriptions

£ s. d.

2 6 1 Norfolk Wild Bird Protection
4 17 6 Committee

£ s. d.

1 0
Postages ...

Balance in hand ...

12

5 10

£7 3 7 £7 3 7

Patricia H. I. Meade,

Hon. Sec.

Vi

tO
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PRESIDENTS ADDRESS
Delivered, by Mr. E. C. Keith to the members of the Norfolk and
Norwich Naturalists’ Society at the Castle Museum, Norwich,

on May 2nd, 1942

THE POLICY OF THE SOCIETY

Instead of following the usual custom of reading a paper to

you on any one subject, I propose this year to review, so far as

I am able and very briefly, the probable effect the war may
have on the interests of this Society.

1 should also like to make some suggestions as to the future

policy and activity of this Society in order to counteract the

effects of the war upon it, and especially during the post-war

period. This war is likely to cause a great change in all our

lives, and to some extent in the lives of all living creatures,

and life generally. I can foresee a revolution in the purpose

and use of the soil due to a changed economic policy, which

will have a far-reaching effect on the interests of this Society.

In my opinion some of these interests may disappear entirely

unless a more active programme is evolved by the governing

body.

I am not quite clear as to the purpose for which this Society

was originally formed. Even if it was merely for the inter-

change of ideas and knowledge, then surely it is necessary on

occasions such as the present, to take action to preserve the

subject matter of that knowledge. Each generation of natur-

alists should, in my opinion, view circumstances as they find

them, and if necessary alter their objectives according to the

need of the moment.

Looking through the list of members and Presidents during

the past seventy years, and particularly during the earlier

period, we find the names of many eminent men and outstanding

naturalists who were by no means passive in their interest in

nature. They made and recorded discoveries which are the

basis of natural history to-day, and I am quite sure that were

tnose men in control of this Society at the present time, they

would take the most active steps to preserve the source of

their interest and study.
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A great deal of wild life depends for its existence on un-

cultivated and undisturbed land, and during the past century

much of interest has been lost owing to the reclamation of

waste land, fens and commons. At the present time we see

a great drive being made to bring into cultivation many more

such lands, some of which are probably part of original England,

and, if the war should continue for long, I imagine that a great

drainage scheme will be instituted which will eventually dry

up many of the existing sanctuaries for wild life. Much of this

reclamation can be only temporary, a war-time expedient,

for the reason that the soil is intrinsically unsuitable for

permanent cultivation—some of it has already proved the

effort and enterprise to be misdirected. Much more might be

achieved if the same effort were directed to the better cultiva-

tion of some of the existing arable land which in many cases is

producing, even to-day, little more than half its capacity.

Before the present war, the standard of farming had fallen

very low, and it will take a good many years to restore it to

normal. This was due mainly to the devaluation of land

and its products, and also to the breaking up of large estates,

which has now been going on for some considerable time.

The large land-owners of the last century were efficient guar-

dians of the soil and of the countryside, and although certain

modifications of their privileges were necessary, the alternative

adopted by force of circumstances has not proved beneficial

to either farming or property. Land had so depreciated in

value that many who owned and farmed it had little interest

in it further than for their own immediate needs, and there

was no control over natural amenities. In this way our

greatest national asset has become misused and neglected to

an alarming extent, resulting in a low and inefficient standard

of production.

This Society has nothing to fear from a rejuvenated agri-

culture provided action is taken to preserve certain areas

which are of little productive value, but there is a danger of

indiscriminate attempts at cultivation followed by neglect, of

areas which are quite unsuitable. All will agree that the land

should be put to its best use during the war and even after,

but this should be carried out by thoughtful planning, so that

the interests and privileges of a future generation may be
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preserved. Breckland is being progressively encroached upon

for cultivation, for aerodromes and for afforestation, and I

imagine that most wild life cannot or will not exist under, or

among, the dense canopy of a newly-planted area. I make
no complaint against the policy of afforestation, but there

should be more imagination exercised in its development. A
vast unbroken tract of one species of tree is quite unnecessary

and destroys the attractions of a woodland area. Hard

woods or even larch would relieve the monotony and add

immensely to the beauty of the landscape as well as serving

their purpose industrially. As a nation we appear to have

little imagination and rely too much on our capacity to muddle

through. The Forestry Commission will no doubt achieve

its purpose, but I see no reason whatever why more considera-

tion should not have been given to the ultimate effect of their

work on the countryside and on the creatures and plants which

inhabit it. It is the lack of any State policy for the preserva-

tion of rural amenities which allows these interests to be

neglected. Older woodlands are being felled, Military Camps

erected, and generally the depredations of war are causing great

changes in the county which must inevitably affect the interests

of this Society. The emergency of war must take its toll, and

it would be idle and wrong to attempt any' obstruction of

national necessity, but there are ways and means of preser-

vation which need conflict with no other interests.

The variety of soils in this country, and especially in this

county, constitute its main natural interest, for each tyrpe of

soil has its own variety' of vegetation and wild life, and in this

way makes its own particular contribution towards the interests

we represent. It is therefore imperative, if these features are

to be preserved in certain areas, that action should be taken

which will retain for all time the natural characteristics of the

county.

I would suggest as a first step to a more active policy that

every district in the county should be represented by selected

members of this Society who would act as wardens, and report

on any matter affecting its interests. It may be found that

voluntary representatives would not be able or competent to

carry out such comprehensive work, but at least it would be

a step in the right direction. Members of the Society have the
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point of view and the outlook on Nature which could not

fail to create an interest in others. They could obtain first-

hand information more quickly regarding any threatened area

or object and so enable prompt action to be taken. Or it

might be found necessary to follow the example set by the

Norfolk Bird Protection Committee and have one or more

whole-time wardens. In this way a survey of the county

might be taken and a catalogue made of all places and items

of Natural interest so that a watchful eye might be kept on

these by the Society through its representative.

Another matter long neglected and now of increasing

importance is education, and in this respect we lag far behind

some other European countries, which value highly and profit

by their natural amenities. It has been proved that where a

people are educated in such matters they quickly respond to

the interest, and share willingly in its preservation. I imagine

that the post-war period will see a great boiling over of the

population of the towns into the country, and unless these

people can be educated to countryside values they may well

prove to be the Panzer Divisions of destruction which would
make any kind of preservation extremely difficult.

In these democratic days the interests of naturalists cannot

be segregated from those of the general public, nor is it right

that they should be. The enjoyment derived from British

wild life and the countryside generally should be as wide-spread

as possible. For this purpose more freedom should be granted

to all interested in the countryside and fewer restrictions

imposed against the entry on to private property, and a step

in this direction is provided by the “ Access to Mountains
”

Bill. However, it is obvious that any such extension of

liberties must be accompanied by education in natural values.

It is only by greater knowledge and a fuller understanding

that the general public can be made to realise and to appreciate

the recreation which many of us find so valuable. In recent

years a great yearning has developed for more knowledge of

wild life and Natural History, especially among the town
population, and it is here that such a Society as ours might

play a more useful part by encouraging this wholesome ten-

dency. It is probable that in the post-war period there will

be a shorter working day for a large part of the population,
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entailing more hours for recreation. Given a lead and some

encouragement there is no doubt that many would be glad to

avail themselves of the healthiest of all recreations, the study

of wild life.

Education can be made very interesting to-day by means of

written articles, lectures and films. The co-operation of the

B.B.C. might be obtained to a greater extent, and certainly

the Board of Education should recognise the importance of the

subject. But naturalists should give a lead and there would

then, I am sure, be many to follow. Naturalists generally are

notoriously docile and frequently inarticulate. Their activities

are unselfish and usually beneficial, yet there is little respect

for the few laws which protect their interests. There are

many crimes against nature committed under the heading of

sport. For this reason a more alive policy is needed, greater

activity in the open and a spreading of knowledge to make

popular the values which are so little protected, for it is only

with the co-operation of the general public that these can be

preserved.

The question of National Parks has been freely debated on

many occasions, but certainly Norfolk is not a suitable county

for such an experiment. I would prefer to see the whole

country—this small island—treated as one National Park, and

all Societies such as our own induced to play their rightful

parts in the preservation and development of its natural

possessions. The work and objects of the National Trust

are of the greatest importance, and I should like to see its

activities so extended as to co-ordinate preservation through-

out the country. Indeed, the promotion and preservation of

all natural interests might be vested in its control so that

there would be uniformity in every county. In this way each

Society might be affiliated so as to obtain authority as well as

assistance in local matters. There are many areas which

might be acquired by the Trust for the benefit of the Nation,

and the management of these could be carried out by local

Committees responsible to the central executive.

Any form of Enclosure is to me objectionable, and of necessity

it defeats its own object by ceasing to be natural. In the

original state of the land there were no restrictions against

either man or beast, and that same condition is essential if we
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wish to retain any area in what we regard as its natural state.

Although man has become much more predatory with the

advance of civilisation, his destroying influence should be

curbed by encouragement and education rather than by
arbitrary measures. The most annoying of all countryside

objects is, in my opinion, a notice board threatening trespassers

with prosecution. Such a notice makes me lose all sense of

right and wrong, and I am overcome with a desire to trespass

to my heart’s content. Many others, I am sure, feel the same
way. It savours too much of Nazi Germany and is the wrong
way to preserve the countryside. Education, co-operation and
a sharing of interests would be a more effective policy. Let

us have sanctuaries by all means, but no reserves. Let the

public be encouraged to make full use of these under supervision,

as is already done in our bird sanctuaries which have done

so much for preservation coupled with education. The
benefits of Nature should be for the masses and not for the few,

but the masses need educating.

England is essentially a forest and would very quickly revert

to one again if all restraining influences were removed. Even
the most barren of our Brecklands would revert to scrub

forest if the rabbits were eliminated. The downlands of the

south and west would do likewise were it not for the sheep ;

and it should be remembered that the beauty of England is

mainly man-made, the work of two thousand years, and no one

would suggest that it was a green and pleasant land when first

visited by the Romans. Since that date, successive generations

of thoughtful men have created the countryside by planting

trees and woods and hedges, by laying out roads and lanes

and even guiding the rivers into the courses in which they now
run. We have roads to-day made by the Romans, and the

cultivations they began have been improved and extended
by each succeeding generation. Man has controlled and
restricted the forests and trees by eliminating the scrub and
developing the best, while introducing new species of usefulness

and great beauty. He has turned swamps and wastes into the

most fertile of all land for his use, and except for his recent

misuse of bricks and mortar and iron, his handiwork has in no
way discredited nature. The change he has made in the fauna
of this country has gone far enough, or perhaps too far, and
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its control to-day should not be decided by individual taste.

This applies to the whole subject with which we are dealing,

and a national policy controlled by experts is urgently needed
to create and develop a national interest. As a people we
have too much irresponsible freedom and too few intellectual

and educational privileges.

The countryside contains relics and examples of the industry

and thought of each generation of man throughout our

existence, and it is questionable whether the ability to create

natural beauty is as great to-day as it has been in the past.

But if we cannot create we can at least preserve and study
the precious heritage which has been handed down to us,

representing the art and ideas of the various tribes and races

which have occupied this island. Meanwhile, nature has

evolved a population of creatures and plants to suit the sur-

roundings created by man, and to suit the districts which
man has left in their natural state. Nature has ornamented
and beautified this work to a remarkable extent so that the

result is worthy of careful preservation. There is much
thought being given to-day to planning a new and better

England after the war, and when once the war is won, no greater

problem will exist. But it will be every man’s problem, and

naturalists are concerned to a considerable extent in so far that

they are the self-constituted guardians of many interests.

A memorandum has recently been issued by a Conference

held under the Chairmanship of Lord Onslow, dealing with

the preservation of rural amenities—forest areas and the

natural flora and fauna—for the advancement of scientific

knowledge and education. 1 was sorry to see that our Society

was not one of the many organisations taking part in this

Conference, as these are subjects in which we are keenly

interested. Norfolk should have been represented for several

reasons. No other county will have suffered more from the

exigencies of war, and no other has done so much for the

development and encouragement of natural history, nor

produced so many eminent naturalists. A great deal has been

done in the way of preserving interesting bird life and providing

bird sanctuaries, and this was almost entirely due to the

energy and initiative of one very distinguished member of

this Society. Such work should in my opinion be expanded
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and continued until it covers all the headings in which this

Society is interested.

It is not in the interest of naturalists generally that a large

number of Societies should be formed, each dealing with its

own particular subject, and I would advocate amalgamation

or at least close co-operation between all Societies of similar

objects. The Norfolk Naturalists Trust might with advantage

be brought under the direct control of this Society. The

preservation of Rural England is a matter in which the Norfolk

Naturalists are as interested as any other
;

indeed, it is the

foundation of our interests. If this Society could see its way

to playing a more active part in the development and propo-

gation of Natural knowledge, preservation would follow in due

course. There would be no lack of interest or of a following,

and no lack of funds, for it will certainly be work of great

national importance in the difficult post-war years which lie

ahead.

The beauty and interests of the countryside are priceless

possessions which have been far too long at the mercy of the

speculator and the destroyer. I believe the time is at hand

when they will be appreciated at their true value and preserved

for the enjoyment of future generations.

There is a great love of their country and the treasures it

contains in the hearts of all Englishmen, but owing to the lack

of knowledge, in many it lies dormant. Now, when we have

seen the threat that all might be taken from us and destroyed,

is the time for a great awakening. This Society has an oppor-

tunity and, in my opinion, a duty, to spread its knowledge and

to enlarge its activities so that the study of nature may become

a great national recreation.



319

IV

POND LIFE

By H. E. Hurrell, F.R.M.S.

[The late Mr. Hurrell, President elect for 1942-43. died

before this address could be delivered.)

On looking through the list of past Presidents of this Society,

I am proud to have had personal contact with Sir Sydney
Harmer and with the late Sir Eustace Gurney and Dr. Robert
Gurney, with both of whom I have searched for Polyzoa in the

waters near Longmoor Point, Sutton Broad. I have a vivid

recollection of the late Mr. Octavius C.order (Piesident 1880-81)

both as an employer and a patron. While a lad I acted as

assistant in Messrs. Caley & (.'order's laboratory in Bedford
Street, Norwich, and Mr. Corder gave me my first taste for

Natural History and an initiation into pond life. He took

me one day into his private room over the London Street

premises and gave me my first glimpse of the motile alga

known as Volvox globator in good living condition. For 70

years Volvox globator has held its attraction for me both on
account of its beauty and its life history. Its movement
caused much discussion during the last century between
botanists and biologists as to whether it should be classed

as belonging to the animal or vegetable kingdom
;

it is now
established as belonging to the latter.

I am also indebted to the late Mr. Chas F. Rousselet, the

world-wide authority on the rotifera, mere specks of animation

as seen by the eye, but gloriously caparisoned when viewed

under the microscope. This class is eloquently described

and artistically delineated in Hudson & Gosse’s work, to which

Mr. Rousselet and some American and Continental workers

have added scores of new species. There are over 800 species

in the latest published lists, most of which have been found in

Norfolk waters. The finding of some of them gained me entrv

into the Royal Microscopical Societv, and the celebrated

Ouekett Microscopic Club with Mr. Rousselet as my sponsor.

During Sir Sydney Harmer ’s term as chief at the Natural

History Museum, South Kensington, both he and his lieutenant
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in the department of fresh-water biology (Dr. Kirkpatrick)

gave me valuable information
;

the latter was the author

of “ The Biology of Water Works,” which has become the

popular work on the microscopic flora and fauna in the watei

supply to the cities and towns and latterly to the villages

of our country. The book has had, without doubt, its influence

in securing more scientific tieatment of our water supply and

in bringing drinking water from distant streams and springs

right into the homes of millions of our people. In addition

to Dr. Kiikpatrick’s work we have a treatise on the subject

by Sir Sidney F. Harmer in his contribution to the proceedings

of the Zoological Society of London (1913) in the “ Polyzoa

of Waterworks.” Harmer gives an historical account of all

the known British forms which are almost identical with those

of the great American lakes and rivers, as well as those on the

continent as first described by Kraepelin of Leipsic, who called

attention to their presence in water supply pipes serving

continental cities.

There is abundant evidence that most of the waterwoiks

on the continent and in this country suffered in the past from

the choking of the mains and supply-pipes by polyzoa and an

accumulation of small crustaceans, larval worms and filamen-

tous algae. Much of the trouble has been abated by the close

study of the subject by biologists both here and abroad. The

workers and many of the engineers at waterworks had noticed

tufts or small masses of moss-like material ejected from the

mains, when filling the filter-beds, and the introduction of

sand-filters in the latter part of last century and more fully

at the beginning of the present quickly lessened the pipe

nuisance. During the past 30 years or more the chemical

treatment of water passing through Municipal waterworks

has almost stopped the growth of both bacteria and polyzoa

as well as infusoria and minute algae. The presence of polyzoa

in waterpipes came under my personal notice some years ago

when visiting the Lound water-works which supply Lowestoft.

I asked the engineer to turn on the water which comes from

the adjoining lake in order to test the matter
;

as the water

gushed over the closely packed sand filter, little patches of

material were shot out and floated about. The assistant

present said “ That’s moss,” but I assured him that it was
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something of greater significance than moss, and placing a

piece in a small tube of water I showed him with a magnifier

that it was in reality a number of tubes from which living polv-

pides were protruding their graceful heads.

Most of the fauna met with in waterpipes come from the

minute eggs of water-beetles and small crustaceans which
gradually get through the most perfectly packed filters and
in the case of polyzoa the tiny statoblasts of the various species

also find their way gradually into the pipes. These statoblasts

are the reproductive bodies, resembling buds or seeds, which
contain within their horn-like cases the embryos of lovely little

animals forms. Waterworks flora and fauna form a sort of

epitome of the fauna found in the rivers and broads.

I shall endeavour to give a short account of British micro-

scopic plants and animal forms without minimising the im-

portance of Norfolk’s contribution. All collections of water,

however small, are worth searching, for infusoria are found
in abundance in roadside ponds and ditches as well as in

farmyard puddles and even rainwater tubs and tanks. On
several occasions I have found a magnificent rotifer in highly-

coloured water running from a farmyard into the public

roadway and have found the telescopic rotifer Aclinurus

neptunius in black mud from roof gutters. This rotifer has

the power of withdrawing into its body its several-jointed foot

in much the same way as a telescopic fishing-rod can be reduced

to a single-length piece. Rotifera are also found in the axils of

moss growing on gravestones and specially in the sphagnum
mosses, but all of them have their origin in the freshwater of

our rivers, broads, ditches and ponds.

Members should consult Pritchard’s Infusoria, beautifully

illustrated by Saville Kent, if they wish to learn about these

families so baffling to scientists a century or more ago, when
microscopic life was presumed to come spontaneously into

existence.

In order to give my subject a biological sequence from the

lowest form of plant and animal life up to the limit of the

freshwater polyzoa, I will follow the lead of the accredited

observers. The lowest form of life known is the amoeba, a

one-celled mass of protoplasm having the power of assimil-

ating minute algae and even the smaller diatomaceae. It has
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no proper mouth or organs other than a contractile vesicle

and gains its livelihood by simply folding itself around suitable

vegetable material or elongating portions of its body in order

to reach and enfold algse.

No paper on the freshwater flora would be complete without

reference to two important Orders in the Vegetable Kingdom,

the Desmidiacece and the Diatomacece. Although desmids are

fairly numerous in Norfolk waters they are found in greater

abundance in the West of England. Here in Norfolk they in-

habit bogs where sphagnum mosses are rampant : on the

Scottish Moors they are to be found in tarns and lochs. Most

of the diatomacese are all but invisible except under high

magnification. The majority of the species are undoubtedly

marine but a fair number have acclimatized themselves to

freshwater, and more notably to such highly brackish water

as Brevdon near Yarmouth. Prominent among the desmids

are the Closteria, most of which resemble a cucumber
;

like

many low forms they are reproduced by division. Diatoms

provide an immense number of forms, many of these bearing

the loveliest patterns chiselled on their siliceous valves
;

some

are orbicular like the marine form Arachnoidiscus, some shaped

like the freshwater forms of Naviculce, the markings being

frequently used as tests for the higher powers of microscope

objectives.

The more familiar forms of algae are found in almost every

pond and ditch, sometimes appearing in such vast numbers

as to colour the water green. The graceful threadlike alga

Spirogyra, with its 50 and more species, is particularly plentiful

in the Spring and later on the motile alga Volvox globator—
a rolling orb of brilliant green moving through the water by

the lashing of thousands of moving tags on its surface. Volvox

aureus (the golden species) I have found more than once

but globator scores of times and once under the ice on Xmas
Day during a sharp frost, in a wayside ditch at Caister-on-Sea.

With the advent of the bottle-net some 40 years ago all was

made easy for the collector, time was saved, patience preserved,

and success assured. The naturalist who previously carried

an ugly jar and a jointed fishing-rod could now go out with a

collecting rod fashioned as a walking stick, the only other
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equipment being a small tube-net neatly tucked away in his
breast pocket and a case of small tubes for stowing his catch.
Thanks to the work of Bolton of Manchester, Hood of

Dundee and perhaps still more to the Quekett Club, pondlife
has become a favourite study for Naturalists, and most Micro-
scopists ha\ e become acquainted with the more popular forms
such as amoeba, melicerta, floscules, stephanoceros, hydra,
and many of the rotifera and freshwater polyzoa. I would
caution the beginner however against attempting to become
closely acquainted with all the multitudinous forms, for
unless he has unlimited time he cannot hope to compass the
subject. Better to have a thorough knowledge of a few orders
than an imperfect acquaintance with all. Anyone who has had
practice in mounting microscopic objects should find little

trouble in preparing good specimens, but I advocate personal
collection and a critical examination of a particular polyzoon
and then its preparation for permanent exhibit. It is prefer-
able to have a dozen colonies naturally placed on their host
plant than an isolated specimen in a slide mount.

1 emperature, light, food supply, and salinity of the water,
aie all aspects of importance, there is much to substantiate
the view that the higher the temperature the greater the
number of forms, but I find that the Cladocera (or water fleas)

and the C opepoda
(
cyclops

)

die in a very high temperature.
1 o get anything like a large number of water fleas home in
safety it is necessary to give them plenty of room and an extra
supply of water before attempting to keep them in a

>
tank or

aquarium. The same thing applies to cyclops, canthocamptus
and all the cyclopean crowd. Oxygen is the prime necessity
for health amongst all pond animals and this can only be
obtained in an aquarium by the admission of just the right
proportion of plant-life.

Light has much to do with the position of the fauna plankton
in the water. On one occasion when searching for entomostraca
in a lake I found very few specimens near the surface, but a
loot or more deeper a much larger number were taken and
deeper still the numbers increased. On the other hand the
rotifera in this lake were abundant in the shallows. Generally
speaking the microfauna are found in best condition and in

largest numbers where the microflora abound. In a pond
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in the middle of a field containing almost every kind of aquatic

plant including chara, nitella and one or more of the poto-

magetons I have found season after season almost all the fixed

rotifers, the splendid crown animalcule (
Stephanoceros ), Paci-

nularia, Melicartce
,
Cladocera, Copopodae, and larvae innumerable.

In this pond Stephanoceros was plentiful one year when snow

was lving on the field and it also provided Plumatella repens

in the late summer.

In one or two of the Norfolk rivers, notably the Y are, Bure

and Waveney, there are many brackish-water species. There

are several brackish ditches where Flosctdaria are so rampant

that the weed is sometimes crammed with them, the species

generally found being F. ornata and F. cornuta. The salinity

of these waters produces luxuriant growth of the hydroid

Cordylophora which I have taken with all its gonophores ripe.

Another form is the semi-marine polyzoon M.embranipora,

which encrusts the stems of Myriophyllum and other freshwater

plants. This polyzoon is infested with that nimble rotifer

Anurea acideata. Many of the Synchceta may be found in

brackish water, especially S. tavina, whilst S. baltica is a well-

established marine species. Brackish water however is not

the favourite habitat of the vast majority of forms.

Years ago when 1 had visited scores of ponds in search of

the rotifer Pedalion mirum, I took a dip from a small pond in

my own garden and found the very thing I was looking for in

goodly numbers. Once, when out with the Ouekett Club on a

Saturday excursion in North London, at the very end of the

day I netted from a large pond a number of those tiny stato-

blasts given off by Plumatella fungosa. 1 his was a sure sign that

the polyzoon was not far off and it only needed a short examina-

tion of the pond shore to find it in sufficient quantity for

division among the members.

It is not given to every naturalist to find a new species

but it is sometimes his good fortune to be in at the find and

take some of the reflected honour. This has happened to me

more than once in particular at the finding of a new species of

Zoothamnium, a tree-like Vorticellidan. Until that moment

only a single species arbuscula was known, lhe new species

Z. genicidata was found by Mr. Ayrton of Beccles in 1899

who gave a description of it in a paper published by the R.M.S.
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43 years ago. I was collecting this beautiful form at the

time and later found it in quite another part of the country.

In still water it can easily be detected by its snow white cluster

of faiiy-like zooids.

The disused pits in old brick-fields are often productive of

rotifera and algae. There is a flooded pit in a brickfield at

Ipswich where Volvox auratum was found one summer and a

few yards off in a pool of water only about a foot deep Melicerta

ringens was crowding the ranunculus plants so densely that

the sight of one or two of the threadlike leaves under dark-

ground illumination reminded one of passing through the town

of Sheffield at night with its myriad chimneys and furnaces in

full blast. There is no more engrossing sight than 4 or 5

Melicerta standing side by side and in full working order, the

only other picture of almost equal interest being a regiment of

Floscules or Stephanoceros.

Every one will have had his half-hour or so with Hydra

but I wonder how many have gone in for their cultivation.

Having access to an unlimited supply of Daphnia I isolated

three Hydra fusca in a large jar and fed them regularly with

these crustaceans, occasionally half starving them to give them

time to properly assimilate the juices from their luscious food.

Some would tackle as many as 5 or 6 water fleas at a time

and one by one crowd them into the sacklike cavity doing

duty for a stomach. The carapaces of the Daphnia would

after a time be ejected, the Hydra perceptibly growing and

budding meanwhile. The buds produced other Hydra and

these again owing to the abundance and suitability of the food

produced further buds, until within a few weeks the triplets

in the jar were multiplied 30 times. Newly-formed Hyrdra

can be shown on the lantern screen sloughing off the parent

animal and two adjacent Hydra sometimes seize voraciously

the same Anopheles larva, and tear it in half.

Rotifera

I now propose to deal in particular with the rotifera. Ehren-

berg seems to have been the first to issue a treatise on the

subject and his “Die Infusionsthierchen ” published in 1838

laid the foundation of all subsequent study and nomenclature.




























































































































