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TRANSACTIONS
OF THE

NORFOLK & NORWICH
NATURALISTS’ SOCIETY

The Committee beg to direct the attention of authors of

communications to the Society to the following Regulations

which have been drawn up in order to accelerate the publication

of the Transactions, and to utilise as widely and as fairly as

possible the funds which the Society devotes to the publication

of scientific researches :

—

1.

—Precedence will be given to papers dealing with local

Natural History.

2.

-—MSS. of Papers.—As soon as any paper is ready for

publication, whether it has been read before the Society or not,

it must be sent to the Hon. Editor for the consideration of

the Committee.

3.

—Illustrations.—Illustrations, if accepted, should be

drawn in a form immediately suitable for reproduction by
photographic process.

4.

—Proofs.—In general, a first proof and a revise of each

paper will be sent to the author. If further proofs are re-

quired, owing to corrections or alterations for which the

printer is not responsible, the expense of such proofs and
corrections shall be charged against the author. All proofs

must be returned without delay addressed to the Hon. Editor.

5.

—Abstracts.—Authors are requested to hand to the Hon.

Secretary abstracts of their Papers at the same time that

they deposit their MSS.

6.

—Separate Issue or Reprints.—An author requiring

reprints of his paper must inform the Editor of the number
of copies he will require. He will be charged for them by
the printer, who will forward the copies to him when ready,

shortly after the publication of the Transactions.



The Norfolk and Norwich Naturalists’ Society

has for its objects

—

1. The practical study of Natural Science.

2. The protection, by its influence with landowners and

others, of indigenous species requiring protection, and

the circulation of information which may dispel prejudices

leading to their destruction.

3. The discouragement of the practice of destroying the rarer

species of birds that occasionally visit the County, and of

exterminating rare plants in their native localities.

4. The record of facts and traditions connected with the

habits, distribution, and former abundance or otherwise

of animals and plants which have become extinct in the

County ; and the use of all legitimate means to prevent

the extermination of existing species, more especially

those known to be diminishing in numbers.

5. The publication of Papers on Natural History contributed

to the Society, especially such as relate to the County of

Norfolk.

6. The facilitating of a friendly intercourse between local

Naturalists by means of Meetings for the reading and

discussion of papers and for the exhibition of specimens,

supplemented by Field-meetings and Excursions, with

a view of extending the study of Natural Science on a

sound and systematic basis.

7. Any Member who, in the opinion of the Committee,

contravenes the objects of the Society is liable to have

his name erased from the List of Members.
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ADDRESS
Read by the President, Miss Alice M. Geldart, to the

Members of the Norfolk and Norwich Naturalists’ Society,

at their Sixty-Second Annual Meeting, held at the Castle Museum,

Norwich, on April 28th, 1931.

Ladies and Gentlemen,

In vacating this chair at the termination of my second

Presidency of this Society, I am pleased to be able to leave the

Society in such a healthy and flourishing condition. During

the year we have elected twenty-five new members, and

although we have lost a few by death and resignation, our

numbers are now higher than they have ever been in the

history of the society. Our monthly meetings at the Castle

Museum have been well attended, and during the summer we

had two very enjoyable excursions. The first of these was to

the beautiful azalea gardens at Stody Lodge, where we were

hospitably entertained by Mr. and Mrs. R. E. Horsfall
;

and

the second to Scolt Head Island.

In connexion with the Nature Reserves in Norfolk, I must

mention the new sanctuary, Alderfen Broad, that has been

purchased by The Norfolk Naturalists Trust. This is a typical

piece of broadland, of about seventy acres, which is now safe

for all time from the exploitations of the increasing number of

trippers that visit the district during the summer. Un-

fortunately there still remains a debt upon the property, and I

am pleased to think that our society has made a special

contribution towards the extinction of this debt.

THE HOOKERS IN NORFOLK AND SUFFOLK

On Sunday afternoon, August 17th, 1930, Dr. S. H. Long and

I, as honorary Secretary and President, represented the Norfolk

and Norwich Naturalists’ Society at the unveiling of the tablet

placed on the wall of the south aisle of Halesworth Church,

1
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Suffolk, in memory of the distinguished botanists Sir William

Jackson Hooker and his son, Sir Joseph Dalton Hooker.

The tablet has an ornamental bordering of classic design,

and the inscription in incised relief is :

—

“ This tablet records the association with Halesworth of

Sir William Hooker, and of his son, Sir Joseph, who, in succes-

sion, became Directors of the Royal Botanic Gardens, Kew.

Sir William lived in Halesworth from 1809 to 1820, and here

Sir Joseph was born in 1817. Erected 1930.”

An address was delivered and the memorial unveiled by Sir

David Prain, F.R.S., formerly Director of Kew Gardens
;

it

was dedicated by the Bishop of St. Edmundsbury and Ipswich

who preached the sermon. Also present were Dr. A. W. Hill,

F.R.S., who is now Director at Kew ;
Professor F. O. Bower,

F.R.S., president of the British Association (1930) and formerly

Professor of Botany at Glasgow ;
Professor F. W. Oliver, F.R.S.,

honorary secretary of the Hooker Memorial Committee ;
and

the chairman, Lord Ulleswater. Mr. Reginald and Mr. Richard

Hooker, sons of Sir Joseph, represented the family
;
and all the

j

people of Halesworth had assembled to do honour to their

foimer fellow-townsman and his son, and to welcome well-

known scientists and representatives of learned societies from

all parts of the world, the ceremony having been arranged to

coincide with the meeting at Cambridge of the International

Congress of Botanists.

The Norfolk and Norwich Naturalists’ Society had been

invited to join the Royal, the Linnean and other societies in

subscribing to the memorial.

It is not my intention to eulogise this remarkable father and

his still more distinguished son as the Directors of Kew Gardens,

nor as leaders of scientific thought in the last century, nor for

their world-wide influence as collectors, teachers and writers

of botanical works, but I desire to record their association with

Norfolk and Suffolk. For this purpose I will amplify a portion

of my Presidential Address on ‘ Sir James Edward Smith and

some of his Friends.’ (Transactions of the Norfolk and
j

Norwich Naturalists’ Society, 1913-14, vol. ix, Part v.

pp. 643-692.)

For several centuries a branch of the Hooker family had

been connected with the staple city of the Devonshire wool
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merchants, and during the latter part of the eighteenth century

Joseph Hooker (1753-1845) was a confidential clerk at Exeter

in the firm of wool staplers, Baring Brothers, with whom his

family was distantly connected. He was mainly a self-educated

man, fond of reading and a fair German scholar.

Leaving Exeter Joseph Hooker settled among the wool

staplers of Norwich. He took up his residence on the east

side of Magdalen Street between St. Saviour’s church and the

City Gate. The house fronted immediately on to the street.

The property is bounded on the north by the Woolcombers’

Arms Yard at the northern limit of St. Saviour’s parish. The

identification of the house is fixed by a letter written to Sir

R. H. Inglis Palgrave by Sir J. D. Hooker in 1889. Describ-

ing his recent visit to Norwich he says “ I revisited the old

School and the old house in Magdalen Street, now bisected

and one half a beershop. I called at the Colmans. Mrs.

Cozens-Hardy, Mrs. Colman’s mother, was there, a very hand-

some old lady of eighty. Her father had lived in a house at the

back of my grandfather’s, their gardens being ‘ dos a dos ’ separ-

ated by a wall. She remembered it all perfectly and knew my
grandfather well.” This Mrs. W. H. Cozens-Hardy was daughter

of Mr. Thomas Theobald a merchant who lived in Peacock

Street at a white house used later as the Stanley Home for Girls,

and now called Stanley House. The large garden of this house

extended nearly to Magdalen Street. Mr. Ernest Bullard of

the Anchor Brewery has kindly facilitated perusal of deeds

which prove that the ‘ Rose ’ Inn (formerly the ‘ White Rose ’)

77, Magdalen Street, and the adjoining No. 75, now a con-

fectioner’s shop, are the “ bisected ” portions formerly occupied

by Joseph Hooker.

In the Norwich Pollbook of 1802 Joseph Hooker is men-

tioned as “ merchant’s clerk, freeholder, resident in St. Saviour’s

parish.” He was an amateur gardener keenly interested in

his collection of exotics and succulents, the cultivation of which

was a favourite pursuit among the citizens of that time. His

grandson writes “ I well remember his little garden and green-

house of succulent plants.”

Joseph Hooker married Lydia a daughter of James Vincent,

a worstead manufacturer of Norwich. It has been stated by

Leonard Huxley in his “ Life and Letters of Sir Joseph Dalton

l
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Hooker ” that Lydia was a cousin of George Vincent (born 1796),

a distinguished member of the Norwich School of Artists, a

landscape painter, pupil of John Crome and contemporary

with J. B. Crome. But Sir J. D. Hooker in ‘ A Sketch of the

Life and Labours of Sir William Jackson Hooker ’ (Annals of

Botany, vol. xvi, No. LXIV, December 1902) distinctly states

that James Vincent was grandfather of George, and that W. J.

Hooker was his cousin.

Joseph and Lydia Hooker had two sons, the elder of whom was

named Joseph. The younger son, William Jackson Hooker,

was born at Magdalen Street, on July 6th, 1785, and named

after his cousin and godfather William Jackson of Canterbury,

whose father had married Sarah Vincent, Lydia’s sister. W.

J. Hooker was educated at King Edward Vi’s Grammar School

in the Cathedral Close, Norwich, the head master being the

Rev. Dr. Samuel Forster who, as curate at St. Clement’s Church,

had officiated at the marriage of John Crome with Phoebe

Berney in 1792. It is interesting to note that his father was

the Rev. Thomas Forster, rector of Halesworth, 1747-1786.

At home young Hooker devoted his spare time to entomology,

drawing, and reading books of travel and natural history.

On the death of William Jackson, in 1789, his godson inherited

his property at Snodland near Chatham. For the purpose of

learning estate management, on leaving school, he went as a

pupil to Mr. Robert Paul, a gentleman farmer who resided at

Starston Hall. Starston, fifteen miles from Norwich, is a

picturesque village near Harleston on the southern border of

Norfolk. At that time the village stream, a tributary of the

Waveney, was crossed by ford and footbridge, the present

bridge not being built till 1825. A mile to the north of the

church, Starston Hall, a building in the Elizabethan style

partly surrounded by a moat, stood among fields at a

considerable distance from roads and lanes remarkable for the

breadth of their grass verges.

During a sojourn of some years in this well-wooded and-

rural district Hooker was able to devote himself to the prac-

tical study of entomology and botany. He was corresponding

with the most distinguished entomologists in England, among

them the Rev. William Kirby who, from 1782, was curate and

vicar of a village only twenty miles from Starston, Barham
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in Suffolk. Having himself collected in his parish 153 wild

specimens of English bees he described them in his ‘ Mono-

graphia Apium Angliae ’ 2 vols., 8vo., published at Ipswich,

1802. In the Transactions of the Linnean Society, Kirby

records that in 1805 he had dedicated to the brothers Hooker

a species of Apion, saying :—- “ I am indebted to an excellent

naturalist, Mr. W. J. Hooker of Norwich, who first discovered

it, for this species. Many other nondescripts have been taken

by him and his brother, Mr. J. Hooker, and I name this insect

after them, as a memorial of my sense of their ability and

exertions in the service of my favourite department of natural

history.”

Joseph Hooker junr., died of consumption in 1815 ; his

tombstone is in the N.W. corner of St. Saviour’s churchyard.

His collection of insects was purchased by the British Museum.

Sir J. D. Hooker remembered his grandmother showing him the

glazed drawers of his father’s insect cabinet at the Magdalen

Street house. The collection was not taken to Halesworth.

On moving to Glasgow in 1820, W. J. Hooker sold it to Mr.

Joseph Sparshall, of Norwich. Sir Joseph Hooker states that

the collection is now in the Norwich Museum. I enquired

ait the Norwich Castle Museum for the Hooker Collection,

but nothing is known of it. There are however two tall

cabinets with “ collected by Mr. Joseph Sparshall ” painted

on the fronts, and another case of a different pattern with the

figure “ 3 ” on it. Was No. “ 3 ” the Hooker cabinet ? No. 1

now contains British Lepidoptera, No. 2 has beetles and other

insects, and No. 3 contains the foreigners.

In 1805 Kirby made the acquaintance of William Spence,

who joined him in bis ' Introduction to Entomology ’ which

was first suggested in 1808 ;
he was a correspondent of Hooker,

as were also Alexander Macleay, secretary of the Linnean

Society, and A. H. Haworth who made a great collection of

lepidopterous insects and cultivated a large quantity of plants

which he described in ‘ Synopsis plantarum succulentarum,’

an 8vo. vol. published in London, 1812.

Sir J. D. Hooker says of his father that “ early in life he

devoted himself to ornithology, visiting the Broads and sea-

coast of Norfolk, which abounded in rare birds, shooting, stuf-

fing and drawing them, besides learning their habits and songs.
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Sixty years later he knew the birds in Kew Gardens by the

eye and the ear, and in a manner which surprised me. Though

a keen|ornithologist and as keen an entomologist, he was almost

morbidly averse from taking life
;
he never shot for sport

or for the pot, and many years afterwards when instructing

me in entomology he was ever urging me to kill with the least

suffering, and never to take more specimens than were

necessary.”

At the age of twenty W. J. Hooker was again living at home

and became a frequent visitor at the Mill House at Costessey,

four miles from Norwich, helping Mr. Simon Wilkin to plant

his experimental botanical garden arranged under the Linnean

system—the initial effort of the future Director of Kew Gardens.

Hooker was well versed not only in the flowering plants, but

also in the mosses, Hepaticae, lichens, and fresh-water Algae

of Norfolk. The care and industry with which he worked

are shown by his statement in Curtis’s ‘ Flora Londinensis
j

“ In our earlier days we have examined, we may say, hundreds

of acres in the west of Norfolk, abounding in the Primrose,

the Cowslip and the Oxlip, and our attention has been con-

tinually directed to the tracing of intermediate varieties between

them.”

Acting on the advice of Dr. J. E. Smith, President of the

Linnean Society, residing in Norwich, Hooker decided to devote

himself to the study of Botany. Towards the end of December

1805, he went out to shoot in a plantation not three miles from

home, at Sprowston Woods, on the borders of Mousehold Heath,

where the soil is of a turfy and sandy nature. On some tree-

stumps he noticed not more than ten specimens of the tiny

moss Buxbaumia aphylla which, though recorded for Ireland

by Dr. Wade, previously had not been reported for England.

Neither Hooker nor any other searcher ever found it at Sprows-

ton again, and the same scarcity distinguished its appearance

at Sawley Moor, near Ripon, Yorkshire, where it was found

only once. At the Meeting of the British Association in Norwich

in 1868 the third record for it in England was made by Pro-

fessor M. A. Lawson of Oxford, who had found six specimens

on the freshly upturned clearings of a ditch skirting a pinewood

at Virginia Water in April 1868. A letter lately received from

Mr. H. H. Knight points out that ‘ The British Moss Flora
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by R. Braithwaite has for England “ Ogden Clough, Tintwistle,

Cheshire (Scholefield, 1867).” B. aphylla now has been re-

corded for ten vice-counties of England and Wales, and for

several places in Scotland.

Dr. James Smith advised Hooker to send a specimen of the

Buxbaumia to Mr. Dawson Turner, F.R.S., author of ‘ Musco-

logiae Hibemicse Spicilegium,’ and, with L. W. Dillwyn, F.L.S.,

of ‘ The Botanist’s Guide through England and Wales.’ This

introduction was immediately followed by an invitation from

Mr. Turner to visit him at Great Yarmouth, where he was

resident partner in Gurney’s Bank House. Here Hooker

became a frequent guest for protracted periods, was very popular

with the Turner children, and devoted himself to aiding Mr.

Turner in his great work, the ‘ Historia Fucorum.’

A young man eight years older than William Hooker was born

in the modest house of a working shoemaker in Elephant Yard,

Magdalen Street, Norwich. He was sent to London to learn

picture frame making. Returning to Norwich when W. J.

Hooker was about fifteen years of age this young man, John

Thirtle by name, opened a shop close to his home, and on the

opposite side of the street from the Hookers’ house. The

window of this shop he filled with prints, and specimens of

his portraits and miniatures. Do you think that the young

Hookers would always pass by on the other side ? Here they

could gaze upon the delicate work of the miniaturist. It is

this refined delicacy of detail and colour, coupled with true

exactness and accurate knowledge of the structure of the

objects portrayed, that W. J. Hooker applied to his illustrations

of botanical subjects.

The demand for miniatures was great when this was the best

form of portable portraiture. Miniatures required great neat-

ness of execution and close attention to detail
;
and these quali-

ties were still more essential when the brush gave place to the

pencil or the hard-pointed tools used in engraving and in etching

—a process resulting in reproductions which have been des-

cribed as ‘ moins dessinees qu’ ecrites.’

The first exhibition of the Norwich School of Artists was
held at Sir Benjamin Wrench’s Court in 1805.

We usually think of the Norwich Painters as producers of

portraits and landscapes in various media, but there were
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others. James Sillett excelled in miniatures, but he also ex-

hibited careful representations of fruit, flowers, birds, fish,

game and insects.

Another Norwich man John Curtis began as a writing clerk,

was taught to engrave, and executed the plates for Kirby

and Spence’s ‘ Introduction to Entomology.’ Again we find

Henry Ninham, brought up as a heraldic painter and copper-

plate engraver, a training which accounts for his neatness

of execution as well as for his absolute accuracy in detail.

These qualities, combined with a power of portraying the actual

spirit and life of the plant, we find in the drawings of W. J.

Hooker—the skill of the Norwich School of Painters born in

him and applied to a branch of scientific work in a highly tech-

nical form. While inheriting his artistic talent from his mother,

his love of plants came from his father’s side.

The painting of portraits did not ensure a fixed income for

the Norwich artists, and John Crome and John Sell Cotman,

finding that the fees of a drawing master were essential, exerted

influence over a wide circle of pupils within a radius of many

miles from Norwich.

John Crome, who kept a gig and two horses, paid weekly

visits to Yarmouth, where his headquarters as a welcome guest

were at the house of Samuel Paget. Mrs. Paget and her children

were regular pupils of Crome. The Paget House was further

down the South Quay than the Bank House where Dawson

Turner lived. The Misses Palgrave at Coltishall were taught

drawing by Cotman, and one of them is known to us as Mrs.

Dawson Turner. She and her daughters were Cotman s pupils

during his weekly visits to Yarmouth, before he took up his

residence at Southtown in 1811. It is probable that Dawson

Turner and John Sell Cotman were cousins. Turner was not

the man to let people rest when he wanted them to work for

him. His daughters were expected to take a practical interest

in his artistic undertakings, and I have it on good authority

that his rule for them was “ No dinner till you have finished

your task.” The eldest of these daughters at the age of eighteen

became Mrs. W. J. Hooker.

In Dawson Turner’s house, where the walls were not covered

with bookcases they were hidden by pictures, some of which

are now in the Wallace Collection. William Hooker on his
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frequent visits to Yarmouth would find himself in even closer

touch with the cream of the Norwich School of Artists than

might have been possible if he had stayed at home.

In the autumn of 1806 W. J. Hooker was elected a Fellow

of the Linnean Society, and he was admitted F.R.S. in 1812.

He studied Buchanan-Hamilton’s Nepal mosses in Dr. (after-

wards Sir) James Smith’s herbarium at 29, Surrey Street,

Norwich, and some of these formed the subject of his first pub-

lished paper read before the Linnean Society in June 1807.

The following year the President dedicated a genus of mosses

as follows :

—
“ I have great pleasure in dedicating this genus

(.
Hookeria

)
to my young friend William Jackson Hooker, F.L.S.,

a most assiduous and intelligent botanist, already well known

for his interesting discovery of Buxbaumia aphylla, as well as

by his scientific drawings of Fuci for Mr. Turner’s work
;
and

likely to be far more distinguished by his illustrations of the

difficult genus Jungermannia, to which he has given particular

attention.” The plate accompanying Dr. Smith’s paper is

signed " W. J. Hook : delint,” The only British species is

Hookeria lucens found in moist shady situations in various

parts of England and gathered by W. J. Hooker on Holt heath,

Norfolk, in wet places among grass, bearing fruit in February.

In the summer of 1807 Hooker went with Mr. and Mrs. Turner

for a botanical tour in Scotland, and the following year the

summer tour was again to Scotland, with his friend Mr. William

Borrer. It is probable that on this occasion he became one of

the founders of the Wernerian Society of Edinburgh, the memoirs

of which extend from 1808 to 1832. Hooker’s ‘ Flora Scotica’

was published in 1821 as a guide for work in the held during the

summer rambles of his Glasgow students, but much of the

material for it had been collected during these previous visits

to Scotland.

In 1772 Sir Joseph Banks had visited Iceland
;
another

opportunity occurred in 1809 for a naturalist to visit that

country when a vessel named the “Margaret and Anne,” with a

letter of marque, was chartered by a London firm, for the pur-

pose of obtaining a cargo of tallow. Iceland then belonged to

Denmark, which was at war with England, and the
j
ourney was

adventurous. Hooker seized the occasion to see Iceland. He
took a letter of introduction and a handsome present of books
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and engravings to the Governor of the Island from Sir J. Banks,
who had previously helped the islanders to avoid famine when
the English cruisers had prevented the supply of food from
Denmark and Norway. While Hooker was in Iceland there

was a revolution, and the “ Margaret and Anne ” on its return

journey conveyed some Danish prisoners of war. When two
days out in a dead calm the prisoners set fire to the ship which,
being laden with oil and tallow, smoked and blazed till it was t

burnt out. The crew and passengers were rescued by another

vessel and taken back to Iceland. Hooker lost all the collec-

tions and drawings he had made during the three months’
tour, except four weeks of his journal. Soon after his return

in September he commenced writing an account of the expedi-

tion, Sir Joseph Banks liberally allowing him to use the material

he had collected in 1772, his own MS. journal and the drawings
made by the artist who had accompanied him.

In 1811 Hooker printed, for private distribution only, an
octavo volume of upwards of 400 pages with four plates. Sir

Joseph urged him to publish it. The second edition with

additions, in two volumes, with two maps and four plates,

dedicated to Sir Joseph Banks, appeared in 1813, and ‘ The
Journal of a Tour in Iceland ’ became a standard work.

Dawson Turner, anxious still to have the advantage of Hooker’s

help with the illustrations for the Historia Fucorum (1808-1819)

and hoping to settle him permanently within reach of Yarmouth,
induced him to take a quarter share in a brewery at Halesworth

(Suffolk) in partnership with himself and Mr. Samuel Paget :

of Yarmouth, father of Sir James Paget the celebrated surgeon, i

For this task Hooker was totally unfitted by training, habits

or taste; nevertheless, by the autumn of 1809, he was in

residence at Halesworth.

To raise the money for this venture his farm in Kent was
offered for sale. Difficulty about the title to the property led

to much anxiety, and the estate was not finally disposed of till,

two years later. Hooker was not only miserable about his

affairs, but the brewery did not prosper although Joseph Hooker

was appointed locum tenens during his son’s absence making
|

preparations for foreign travel for which he craved. During
j

the whole of William Hooker’s connection with the brewery i
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James Turner, brother of Dawson Turner, was resident manager

of the Halesworth bank.

In the early nineteenth century Halesworth had about 2,000

inhabitants. By its situation one might expect it to have

been a centre for the Suffolk wool trade contributing to the

emporium at Norwich, but a stretch of country for ten miles

across the northern part of Suffolk, including the neighbour-

hood of Eye, grew hemp, and Halesworth was the place at which

this hemp was made into huckaback. The town also carried

on a considerable trade in grain, malt and timber.

This quiet market town, 100 miles from London and twenty

miles from Yarmouth, extends on both sides of a tributary of

the Blyth, a small river flowing into the sea near Southwold.

Under an Act passed in 1756 the river was made navigable

for barges of twenty or thirty tons burthen, the level being

maintained by locks. After the opening of the Southwold

railway this level was no longer necessary, and the river is now
several feet lower than it was in Hooker’s time when the water

must have been on a level with the path at the bottom of his

garden. In the large brewery yard there is a bricked dock

into which boats and barges could enter for loading and

unloading
;

this is now dry.

A long winding street leads down to the market place and

to the church, a large Gothic structure with a lofty tower.

The Hookers were Church people of an evangelical type, strict

in the upbringing of their children and particular as to respect-

ful manners. The father went to few entertainments and

mixed little in society, preferring to foster that indomitable

industry and love of knowledge for its own sake, which, united

to a most charming personality, were the secrets of his success.

The Brewery House is in Quay Street and the Hookers’ front

door faced the brewery at right angles to the street
;
the house

has since been extended eastwards. The garden behind the

house slopes southward to the river, and is enclosed on the

east by the malthouse, and on the west by a brick wall. The
garden is partly shaded by a large beech tree on the lawn.

On the occasion of the unveiling of the memorial, Miss

Parry, the present occupier of Brewery House, very kindly

gave every facility for visitors to go all over the house and
garden, the garden where Hooker was the first person in
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England to flower Cattleya labiata in his little stove, in 1818,

as well as Musa coccinea and other tropical plants.

Early in 1814 Hooker accompanied Mr. and Mrs. Turner

and their family to Paris, then occupied by the Allies. There

he met the principal French botanists. After spending some

days with M. de Candolle at Montpellier he proceeded through

the south of France to Italy and Switzerland, visiting botanists,

sketching and botanising. In Paris he was introduced to

Humboldt, who engaged him to publish a cryptogamic volume

of his ‘ Plantse Equinoctiales ’

;
but the publisher declined

to continue the work, and Hooker produced in 1816 the first part

of ‘ Plant* Cryptogamic*,’ a very thin quarto volume with

four plates drawn by the author and etched by Edwards.

The work was expensive and unremunerative ; it was dis-

continued, and many of the remaining Musci and Hepatic*

were included in Hooker’s less expensive ' Musci Exotici,’

published in two vols.
;

1818 and 1820.

On June 12th 1815, after an engagement lasting fifteen

months, W. J. Hooker married Maria Sarah, eldest daughter

of Dawson Turner, and immediately started with his young

bride on a long wedding tour to the Lake District, to Ireland

and Scotland. They were occupied with sketching scenery

and ancient buildings. On their return they settled down at

Halesworth and were seldom long without botanical visitors

who were occupied with inspecting his herbarium, studying

the plants cultivated in the garden ;
and there was plenty of

time for writing. Henceforth his talented wife assisted him

as amanuensis and artist, she was also a keen collector of

specimens.

Among their visitors were many distinguished scientists,

entomologists as well as botanists. In 1817 M. de Candolle

and John Lindley were guests together at Halesworth. The

latter, then eighteen years of age, a pupil of Hooker, was son

of a nurseryman at Catton near Norwich. It has been stated

that Hooker and Lindley were fellow pupils at Norwich

Grammar School, but as there was more than thirteen years’

difference in their ages this seems hardly likely. Lindley

had shown such zeal and ability as a local botanist that, with

a view to encouraging him in his pursuit, he was invited to

Halesworth, and there he occupied himself with translating
j
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Richard’s " Analyse des Fruits,” introducing the author’s

latest corrections, and illustrating his translation with plates

and original observations. This work on the “ Structure of

Fruits and Seeds,” was published in London, 1819, dedicated

to W. J. Hooker. Lindley was taken by Hooker to Sir Joseph

Banks, who gave him temporary employment in his herbarium

and library, and introduced him to Mr. Cattley, a wealthy

merchant devoted to horticulture, who was desirous of having

his rare plants handsomely illustrated
;
and this again led

in 1830 to the assistant secretaryship of the Horticultural

Society of London, which Lindley occupied till 1858.

The Halesworth house was visited more than once by Dr.

Thomas Taylor, Professor of Botany at Cork Scientific Insti-

tution, joint author with Hooker of ‘ Muscologia Britannica
’

published in 1818, with 28 plates illustrating 269 species and
three tables of genera with 32 species. The work had taken

eight years to prepare, as nearly every species had been person-

ally collected by one or both authors.

In 1806 William Hooker had started preparation for the first

work of any magnitude that he issued. The first part of his

British Jungermanniae ’ was not published till April, 1812,

but some years earlier Sir James Smith lent him not only his

own specimens but also the Linnean collection of Jungermanniae

for study. Sir J. D. Hooker describes the book as “ the most
beautiful of all my father’s works, in point of the drawing,

analyses, and engraving of the plates,” the 88 plates illustrate

197 species. Plate I is inscribed “ W.J.H. omnis delineavit.

W. H. C. Edwards omnes sculpsit.” The spirit of each plant

is rendered so that we see them in all their moods absolutely

iving on the pages, a result due to the exquisite perspective

and the delicate nuance of the outline, even where the very
ielicate shading has not been employed. The book was printed

by J. Keymer, at Yarmouth, and it is dedicated to Dawson
Turner; the final part was not issued till June 1816. The
first twelve numbers appeared at monthly intervals, but in

April 1813 a notice is inserted “ the illness of a near relation

having detained the Author in Devonshire, for three months,
at a distance from his Books and Herbarium, he is obliged,

however reluctantly, to solicit the indulgence of his Subscribers,

‘Cr deferring the appearance of the next Number till the 1st
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of June.” It did not appear till August 13th. Meanwhile

he was with his brother in Devonshire and Cornwall diligently

exploring for Musci, Hepaticae, and lichens especially
;
he also

visited the Scilly Isles in the Trinity House yacht, which had

been placed at his disposal.

In 1816 Hooker began working for G. Graves’ new edition

of Curtis’s “ Flora Londinensis,” the parts of which appeared

at long intervals during several years. And in 1819 the last

volume of Turner’s “ Historia Fucorum ” was published. Of

the 258 plates in Turner’s great work, more than 230 are

signed “ W. J. H. delt.” and a dozen are by Mrs. Turner.

The first part of Hooker’s ‘ Musci Exotici ’ appeared in

January 1818. The whole work was issued during the

Halesworth period, except parts 22 and 23 in April and May

1820.

But Sir Joseph Hooker says “ the brewery business, as might

have been expected under the management of an enthusiastic

naturalist and author, had proved unsatisfactory, and some of

his investments were disappointing. Personally his menage I

was entirely inexpensive and simple, and this was so throughout

his life
;
but his lavish expenditure on his own unremunerative

publications, and on the purchase and beautiful binding of ex-

pensive entomological, ornithological, and especially botanical

and even archaeological and artistic works, had crippled his

resources, and he had now a wife and family of four to provide

for.”

Their elder son, William Dawson Hooker, was born in April

1816. He became an ornithologist, and an M.D. of Glasgow.

He died of yellow fever in Jamaica in 1840. The younger son, *

Joseph Dalton Hooker was born at Halesworth on June 30th,

1817, and their elder daughter was born there in May 1819.

The next daughter was born on November 15th, 1820.

Sir Joseph Hooker continues ‘"Under these circumstances

he wrote to his friend Sir Joseph Banks, requesting that he

might be informed, should he hear of any opportunity of apply-

ing his botanical knowledge to the improvement of his income.
j

Sir Joseph promptly answered, that the Professorship of Botany

was vacant in the University of Glasgow, and that he was
|

ready to use his influence to obtain it for him should he desire '

to become a candidate. My father answered favourably, and
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at once left for Spring Grove, where he was hospitably received

by Sir Joseph, who told him that the emoluments of the Chair,

though small, would certainly increase
;
that it was freed from

all medical duties
; that a really noble botanical garden had

been formed at Glasgow, to which the University had given

£2,000 and the city£3,000, and towards the development of which
he could assure him that Kew would place all its resources.”

Hooker was appointed by the Crown to the Chair of Botany at

Glasgow, and this was the main turning point in his life when
he ceased to be “ an enthusiastic amateur ” and turned his

hobby into his chief means of livelihood. Early in 1820 he
left the brewery, his library and herbarium with his household
effects were sent to London, dispatched thence by smack to

Leith, and by canal to Glasgow, his wife and family posting by
a more direct route. Except for a few short visits to Norwich
and Yarmouth, his connection with Norfolk and Suffolk was
permanently severed when he took up his duties in Glasgow.

In his reply to the Toast of “ The Medallists ” at the Anni-
versary Dinner of the Royal Society, November 30th, 1887,

Sir J. D. Hooker says of Botanical Teaching when he was a boy :

—

“ With regard to Instruments and appliances for Botanical
research, they were of a rude description. The dissection of

a plant under the microscope was, as compared with that effected

by modern manipulation and implements, a tearing of it to

pieces, as a savage tears his food with his hands. I well re-

member my father’s compound microscope
;

it was a stately

instrument, made by a first-rate maker, Dollond or Carey,
I forget which. It was mounted on a brass pillar that com-
municated an oscillatory motion to whatever was seen on the
stage. The optical part was a system of unacromatized bicon-
vex lenses

;
and when you looked at an object through it, all

you saw was—well—darkness visible. Nevertheless with this
rude instrument my father did some excellent work, and, just
as the botanical teaching I had, benefited me in some ways
which I think the present system of teaching would not have
done, so the inefficiency of the old microscope drove me to the
use of Pritchard’s d oublets and triplets, and of Coddington’s
lenses, then recently invented

; and I acquired a dexterity in
analysing plants under them that has stood me, as a traveller,
in good stead ever since.
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I have said that my father and grandfather were both Bota-

nists, singularly enough they both began their studies as such

with the Mosses, quite independently of one another.’

Dr. Joseph Dalton Hooker was president of the British

Association on the occasion of its meeting in Norwich in 1868.

His Presidential Address, delivered at the Drill Hall on August

19th, was remarkable for the public declaration of his belief

in Darwinism and the Evolution of Species, a subject which he

had for years been discussing with his friend Charles Darwin.

But the part of this Address which is the most important

for our consideration is that in which Dr. Hooker assumes

the role of a prophet in relation to Norwich. After discussing

the administration of the Natural History Collections of the

British Museum and pointing out that the interests of Botany

have been greatly neglected there, he continues :

—
“ Confining

myself to the consideration of provincial and local museums,

and their requirements for educational purposes, each should

contain a connected series of specimens illustrating the principal

and some of the lesser divisions of the Animal and Vegetable

Kingdoms, so disposed in well-lighted cases, that an inquiring

observer might learn therefrom the principles upon which

animals and plants are classified, the relations of their organs,

and other matters relating to their habits, uses, and place in

the economy of nature. Such an arrangement has not been

carried out in any museum known to me, though partially

attained in that at Ipswich ;
it requires some space, many

pictorial illustrations, magnified views of the smaller organs

and their structure, and copious legible descriptive labels, and

it should not contain a single specimen more than is wanted.

The other requirements of a provincial museum are complete

collections of the plants and animals of the province, which

should be kept entirely apart from the instructional series,

and from everything else. The Curator of the Museum should,

be able to give elementary demonstrations (not lectures) upon

this classified series, to schools and others. Did such an iHus-i

trated typical collection exist in your rich and well arranged

Norwich Museum, I am sure that there is not an intelligent

schoolmaster in the city who would not see that his schoo.,

profited by the demonstrator’s offices.
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“ You boast of a superb collection of Birds of Prey; how much
would the value of this be enhanced, were it accompanied by

such an illustration of the nature, habits, and affinities of the

Raptores, as might well be obtained by an exhibition of the

skeleton and dissected organs of one Hawk and one Owl, so laid

out and ticketed that a schoolboy should see the structure of

their beak, feet, wings, feathers, bones, and internal organs—

•

should see why it is the Hawks and Owls are pre-eminent amongst

birds for powers of sight and of flight
;
for circling and for swoop-

ing
;
for rapacity, voracity, and tenacity of life—should see,

in short, the affinities and special attributes of Birds of Prey.

I never remember to have heard of a provincial Museum that

was frequented by schools.

“The museum should be in an open grassed square or park,

planted with trees, in the town, or its outskirts
;
a main object

being to secure cleanliness, a cheerful aspect, and space for

extension. Now vegetation is the best interceptor of dust,

which is injurious to the specimens as well as unsightly, whilst

a cheerful aspect and grass and trees will attract visitors, and

especially families and schools. Norwich, I hear with sur-

prise, has no Public Park worthy of the name. That she may
soon have one should be the endeavour of every citizen, and to

have a good instructional series added to your admirable Museum,
and this transferred to the Park, should be the aspiration of

all who are interested in the education and moral well-being

of their townsmen.”

I would that Sir J. D. Plooker could have seen the transfer

in 1894 of the Norwich Museum from the cramped and dark

quarters in St. Andrew’s Street to its present glorious building

situated among trees and grassy slopes, and the transformation

of the interior of this building from tiers of prison cells to spaci-

ous galleries. Alas, it required a great war with its enforced

darkening and privations to demonstrate the full value to the

schools of the possibility of teaching nine classes simultane-

ously within these walls, but the principle has continued and
even Dr. Hooker would approve the whole-time labours of a

trained teacher who is a Fellow of the Linnean Society specially

;appointed by the Education Authorities of Norwich to foster

the interests and develop the true love of natural history among
the rising generation, with every facility for demonstrating
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specimens which the students are allowed to handle for them-

selves.

Moreover, not only has his advice as to analysis and labels and

key classification born fruit, but a “ Norfolk Room” has been

begun on such a scale as will require a period of five years for

its completion under the assiduous care of the Curator and staff

with expert helpers, and to-day this Society, which had not

even come into existence in 1868, has voted from its invested

funds a donation of 100 guineas towards the attainment of

this purpose.

As a result of the visit of the British Association to Norwich a

balance of £168 was handed over to the Museum. This amount

was still deposited in Messrs. Harvey’s Bank at the time of its

failure in July 1870, but through the liberality of friends of the

Museum the loss was turned into gain, for the bulk of the sum

was made up and there were also dividends from time to time

amounting to 14s. 3d. in the £.

From 1860 to 1865 J. D. Hooker collected Wedgwood ware.

Writing to my father in 1896, he says, “ To-day I am sending

a little Wedgwood medallion of my father, which is a work of

art (from a medallion by Woolner) and which perhaps the

Society may think worth framing and hanging in their Library.”

This Society also possesses a medallion of Linneus from the

same donor. The medallion representing Sir J. D. Hooker

belongs to a reissue by the Wedgwood firm last year ; the order

for it was given at Halesworth.

Sir William Jackson Hooker died at Kew on the 12th of

August 1865. Lady Hooker retired to Norwich during her

widowhood, became one of the first members of this Society,
j

and died at Torquay in 1872. I can just remember Lady

Hooker’s little birds, two green budgerrigars in a cage hanging

in the sunny window of a ground-floor room of a house on the

north side of the street. Dr. Beverley wrote to me in 1914 :

—

“ Lady Hooker lived I believe in my house on Prince of Wales
,

Road, anyhow Mrs. Beverley and I have always considered
,

she did.” That is No. 54. I was too young to remember ‘

whether my mother ever took me to see Lady Hooker, but I

have her autograph :
“ Mrs. Herbert Geldart with Lady Hooker’s

kind compliments.”
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It only remains for me to express my warm thanks to Mrs.

R. V. Barker, daughter of the late Sir R. H. Inglis Palgrave,

F.R.S., for her kindness not only in lending me the correspon-

dence carried on between her father and his cousin Sir J. D.

Hooker, but also for much information on the period, places,

and persons mentioned in this Address. I am also indebted

to Professor F. W. Oliver, F.R.S., for kindly lending the film

from which the illustration of the Brewery House at Hales-

worth has been reproduced.

II

A FUR FARM IN NORFOLK
By P. E. T. Carill-Worsley

When my friend Dr. Sydney Long came to look over our

newly-started fur farm, I little thought I should find myself

invited to write an article on the subject. Let it be known

at once that I do not pretend to write as an expert, but merely

, to give my impressions of the attractions and difficulties which

attend this venture. Also, I write as one whose hobby is a

.
business

;
for it was stern necessity which prompted me to

embark upon it, even if it is true to say that as a mere hobby

the attractions are extremely strong.

Our farm is concerned with the Silver Fox and the Chilian

Coypu [Myopotamus coypu) ; the swamp beaver from which

Nutria fur is made. The animals are generally, if incorrectly,

called nutria, and I propose to call them nutria for the purposes

of this article.

The starting of a fur farm under these conditions involves

two main considerations : firstly, the care of the animals

and the acquisition of the requisite amount of knowledge to

make this practicable
;
and secondly, the commercial or financial

aspect.

There are already several good text-books on the care of

silver foxes, so I do not propose to go deeply into that subject,

and would not presume to do so. At the same time, there
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are so many conflicting theories and so many questions which

may be classed as permanently controversial, that one may be

forgiven for occasionally stating one’s own conclusions on

some of these problems. A beginner may well be puzzled by

the contradictory advice he receives, but it is really a matter

of experience. Experts are numerous, and some of these

certainly fall into the category of those who, according to a

learned judge’s definition, appear to learn more and more

about less and less.

One thing is generally admitted, and that is the humaneness

of rearing animals in captivity and destroying them when

necessary by scientific and painless means, as opposed to the

trapping of wild animals with all its inevitable cruelties, not

to mention waste.

As this is an article on a Norfolk Fur Farm, it ought to be

said at once that the light soils of this part of E. Anglia are

ideal for fox farming. As for nutria, they thrive almost

anywhere where water (preferably running water) is available.

There used to be an idea that silver foxes would only thrive

on high ground in a cold climate. It is now fairly certain that

there is nothing in this, and that the foxes can be successfully

reared almost anywhere. Certainly our Norfolk climate suits

them well
;

and the soil, as has been said, is in many places

ideal.

What is a fur farm ? It may be defined as a place where

one or more species of fur-bearing animals are reared on

scientific lines for financial gain. I propose, in the case of

foxes, to take it for granted that pedigree stock is being raised,

mainly with the idea of selling the produce for breeding stock

to other fur farmers. I have called it a venture, and this it

certainly is. The outlay is considerable if one intends to attempt

to make a living out of it. The returns are likely to be on a

generous scale, and in any case (always provided the farm is

properly conducted) one may expect dividends which compare

favourably with those of a poultry farmer or any other of the

so-called open-air employments.

But it is not advisable to go into this business too light-

heartedly. Much work is involved, and also much hard

thinking in order to have one’s farm properly and economically

equipped. As far as stock goes, it is obvious that few beginners
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:an have the necessary knowledge to select their own breeding

stock. Most fox farmers can be relied upon to give the right

kind of advice and assistance to this end.

A system is common whereby a beginner may purchase a

pair or two and leave them on the vendor’s farm, paying

whatever may be agreed for their keep and care, and often

oeing afforded facilities to study fox farming as a pupil. This

is a good plan, and avoids a large outlay till the pupil is sure of

ris ground, and is convinced by experience that he is capable

of undertaking a farm of his own.

Prices vary in different seasons, but £150 for a pair of pedigree

silver foxes of good quality is not too much to pay. Nutria

may be bought for about £35 per pair at six to eight months’

old. Those from France—the pioneer country in Europe for

nutria raising—cost about £48 or £50 per pair delivered by air

mail at Croydon. Although these may appear high prices,

it must be remembered that it is only a dozen or so years ago

when a pair of silver foxes would fetch some thousands of

pounds. As for nutria, these were unobtainable till quite

recently, and even now the supply is insufficient to meet the

growing demand.

It is impossible to say how long this state of things will

:ontinue, and we may all find ourselves working on a pelting

basis before very long. The difference in the income is about

as one to four in the case of foxes, and an even greater difference

in the case of nutria. Silver fox pelts vary in value from a

few pounds to £50, or even more in exceptional cases
;

pelts

having fairly often fetched up to £100. The highest price

'ecorded for a British reared fox’s pelt is £152. Such prices,

rowever, must be considered quite out of the ordinary. In

the boom years just before the War, pelts made up to £520 !

But those days have gone. Nutria pelts vary between £1 and

[J, and may be expected to average about £3.

Foxes average about 3 cubs reared to maturity each year
and have, of course, only one litter each year, the breeding
season being roughly from March to the end of May. Cubs
born in May are not usually suitable for mating at the next
season. In fact, there is a strongly supported opinion that all

' cubs should be kept until their second year before attempting
to breed from them—a waiting game may pay best in the end.
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but how many can afford to wait ? Surplus or culled cubs

may be pelted their first winter.

Nutria have five families in a little over two years, and

each litter generally numbers between five and seven. There-

fore, in a year, one may fairly safely count on twelve young

ones reared. Males generally predominate.

A very few words are necessary to describe the manner in

which foxes are kept in captivity. To begin with, they live in

wooden “ kennels ” of which there are several good designs,

nearly all of them having a “ chute ” attached to represent the

entrance to an earth. These are placed in pens of varying

sizes, usually about 400—600 square feet, carefully wired as to

the sides and floor, and with either a wire-covered roof or an

overlay of two feet turned over at right angles. The latter is

preferable, except in the case of very narrow pens, in which

an active fox might be able to jump off the top of the kennel

over the wire. Most breeders bury the ground—or carpet-

wire a few inches. Some trust to a mere inturn of a few feet,

leaving the middle part of the pen uncarpeted. This is not a

good system, as vixens may burrow out an earth in which the

cubs, once deposited, are removed from all possibility of

observation. But each breeder has his own ideas, and it is not

within the scope of this article to do more than to hint at the

difficulties of choice, and to recommend careful study of several

text-books before forming any plan.

The whole farm must be surrounded by a guard wire about

eight feet high with a good overturn at top, and a buried intum

of a few feet at the bottom. This serves the purpose of keeping

captive any fox which may escape from its pen not a very

rare occurrence among these superactive animals but even

more important, of keeping out dogs, cattle, humans, a.nd

other creatures likely to introduce disturbance or infection.

Silver foxes require a great deal of careful attention, especially

as regards their diet, but they are not costly to maintain..

About £8 will cover the food bill of one animal for a year. It.

is only during the period just before, during and after the

breeding season that extreme care is necessary. An anxious;

time from Christmas till April is a certainty for any fox farmer.;

Litters of seven cubs may be devoured by parents for no very

obvious reason. Cubs must be dosed for worms when only a
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few weeks old—not a very pleasant experience either for them

or for their anxious and nervy parents.

Limbs may be damaged or broken by cubs that insist on

climbing up wire partitions which they cannot climb down

again, and many small contretemps may occur. Every

animal develops an individuality which must be studied. Food

rations must be varied to meet different conditions and

idiosyncrasies. But none of these things should deter anybody

who is keen on animals, and who has the time to spare to

attend to all the interesting details.

One may be forgiven for stating an opinion on some of the

more controversial questions.

First, the site. Some breeders prefer a wooded site on

account of the shade and privacy. Extreme privacy is not so

important as used to be imagined, so long as the foxes can be

kept quiet when required. Shade can be provided by means

of wattle hurdles or other devices. Anyone who has observed

the dislike for dripping woodlands, which nearly all animals

exhibit, may be forgiven for preferring an open site. In

addition, in pens which are constantly occupied over long

periods the free play of sun, rain and wind upon the soil is a

great advantage. Sanitary conditions are extremely important.

There are many successful farms on wooded sites but the

writer is strongly in favour of an open site on light soil with a

gravel sub-soil.

Shelter from the prevailing wind is desirable, and woods or

shelter belts are useful. But even this object may be achieved

by artificial shelter. Nearly all these remarks apply equally

to the choice of roof wire, as opposed to open tops with an

overlay. The drip off wire is very unpleasant, and there is

always a chance of the whole roof being brought down by

snow melting and freezing alternately and forming a heavy and

unremovable canopy. It is true to say that almost any

site can be made to serve. Even on clay soil floors may be

made of wood or concrete, but this greatly adds to the outlay

of cash. Somehow, somewhere a place may be found near

almost any country home
;
but if anybody were seeking a home

where he intended to farm foxes, he would probably select

suitable soil and other conditions. Poor land, unsuitable for

any other purpose, is often eminently suitable for fox farming.
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Then there will arise the choice of how to bring up the cubs.

Some breeders leave the whole family, including the father,

together until the cubs are almost old enough to be selected as

mates for other cubs on the farm or elsewhere, or until they are

sold
;

or at any rate till they are five or six months old. Foxes

are considered ready to mate at ten months old.

If the dog fox is to be removed, this must be done a few weeks

after mating has taken place. It is usual to have a watch-

tower or other observation point from which matings may

be observed in as many cases as possible, and the exact date of

cubbing duly noted : an important detail for several reasons,

chief among which is the question of adjusting the diet of the

pregnant vixen. It has been noted that the time most

frequently chosen for mating is immediately after the morning

feed. It is claimed that the vixen remains happier if the dog

is in attendance, and that he is sometimes a real help to her.

Against this is the certain fact that you will then have two

adult foxes, either of which may suddenly turn cannibal and

eat all the cubs. A good compromise is to have a double pen,

and to put the dog fox in one end after mating. He can then

be some comfort to the vixen (only wire netting dividing him

off) and cannot interfere. We are somewhat divided between

this course and the removal of the male to a distant pen. The

latter is possibly the best plan, as some dogs burrow incessantly

in an effort to regain access to the vixen. Here again the

individuality of the particular animals will probably be a

final decisive guide.

Some dogs are greedy and eat the vixen’s share of food

;

others are super-gallant and starve themselves for the sake of

the vixen and cubs. In either case somebody gets too little

to eat, and somebody else gets too much. Over-feeding is

probably the cause of very many disasters among foxes. So

why run the risks ? Each breeder must choose ;
and even then

he may have to go back on his choice owing to special idiosyn-

crasies. We are in favour of removing the dog in every case

where it is possible, and where mating has either been observed

or may be considered certain. From the watch-tower it may

be hoped to observe about 70 per cent, of the matings.

Enough has been said to indicate the kind of problem which
j
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one is likely to be up against, and the kind of life which is

involved in fox farming.

Much could be said about the silvering of pelts, and the

mating of pairs for the purpose of breeding the popular degree

of silvering. This varies in different countries and at different

times. It may be mentioned that a silver hair is not really

silver at all, but black with a silver ring. It is this which

makes it impossible to copy the hair artificially, and greatly

adds to the value of silver foxes.

Nutria raising is a very different affair, and takes up far

less time, nor is the outlay anything like so large. These

animals are housed in pens about twenty feet by ten feet, or

smaller, with some kind of wired-in water pen connected by a

wire run with the land pen. It all depends on the layout of

the stream or pond which is available. The water pens should

be about six feet square, or eight feet by four feet, and the

water should be not less than eighteen inches deep at all times.

It is true that nutria can be raised without swimming baths of

any kind, but it is very doubtful whether the pelts so produced

would be good. For it is the under part of the nutria which

carries the valuable fur, and this is because nature provides

specially close and thick fur to protect them from cold in those

parts which are very often submerged in cold water. The
back is generally out of the water when they are swimming.

A strange arrangement of Nature is that the teats on the female

are placed along the back, thus allowing the young to be

suckled in the water. This also helps to make the belly fur

clear of obstacles or blemishes. If Nature takes all this trouble,

it seems certain that it is a mistake to rear these animals

where no water for swimming is available. The photographs

give some idea of how our pens are arranged, but there are

obviously many different ways of providing the proper

accommodation.

We house our nutria in little dwellings built of concrete

blocks, usually with two inlets arranged to appear like tunnels.

They will make their own dwellings in a good-sized heap of

earth, but this makes it difficult to keep the control which is

advisable over their movements and sanitation. Whatever
kind of house is provided, they greatly prefer some kind of

tunnel-like entrance. Eight-inch drain pipes or old chimney
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pots serve very well. Almost invariably their excretions are

deposited in the water. I have never seen a house fouled in

this way. But since they often run into the house from the

water, it is a good plan to give them clean straw, say once a

week, but even this is hardly necessary. For the most part

they dry themselves very carefully on leaving the water
;

in

fact they spend hours performing their toilet, and very attrac-

tive they look working away with their curiously hand-like

front feet. The hind feet are clumsy on land, being heavily

webbed. Their foot marks are not unlike those of a huge

water-hen. Their feeding is extremely simple, and is almost

the same as that of a rabbit
;

grass, greenstuff from the garden,

roots, wind-fallen apples and pears, dry bread (brown for

choice) and a little com occasionally. They will become very

tame (see photograph) and will go anywhere for a bite off a

pear, and can easily be recaptured, if they escape, in a box-

trap baited with a hunk of bread. They are certainly great

escapers, and much care must be exercised in making their

pens. They can tear a way through ordinary rabbit wire in

no time
;

therefore, use fifteen-gauge wire, and one-inch mesh,

so that they cannot easily get hold with their very powerful

teeth. They can easily climb over an eight-feet wire enclosure,

therefore put an eighteen-inch inturn at the top. If this is

done, five feet of wire up to the intum is ample. Some people

prefer to wire over the top and, where marauding cats or dogs

are feared, this should be done.

Finally, they can burrow long distances into banks, but

luckily they never seem to go deep. Therefore wire buried

three and a half feet ought to suffice, or a wire carpet a few

inches underground is equally, if not more, effective. Again,

strong wire of not too big a mesh should be used and laced very

thoroughly to the side wire.

There is one occasion when it is almost impossible to keep

the male from escaping. This is just before the female is

due to cub, when she will go to any extreme to drive the buck

away, or so I have found in several instances. We therefore

provide an alternative run into which he can escape. It may

be better to shut him out entirely, but I think he will make

himself scarce without further interference. This removal may

be left to his own discretion, or may be arranged a week or
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two before the babies are due, or on the first occasion when he

appears at breakfast with a bloody nose and other scars !

Soon after the young are bom, they go into the water and

become amazingly independent at a very early age. The

buck is generally allowed back by the mother a few days later,

and they are both very affectionate with the young ones.

But do not put the buck back. It is difficult to say what

danger this may entail.

One is expected to obtain two-and-a-half litters in a year,

but this year I have actually secured three litters from my
original female in twelve months.

The young are bom with eyes open, and a good coat of fur.

They may be weaned after two to three months. It is probable

that the parents will mate again during this period, so that it

matters hardly at all if the young are left a month or two longer

and when they are about four to five months old, the sexes

ought to be separated. The age at which they may safely be

mated seems uncertain, but by eight months old, although not

fully grown, mating may be arranged between specimens of

about the same age.

When putting a fresh buck with a strange female it is

probable that they will not get on well together at first, and

the screams and growls may lead one to suppose that they

could never become friendly, but within a week they will in all

probability be deeply attached to one another. If they do

not become friendly in a fortnight, it may be well to try

another combination.

Most nutria breeders in this country have not, so far, got

enough stock to ring the changes easily
; but exchanges may

be arranged. It is better to start with two unrelated pairs,

and then the question of inbreeding will not become acute

for a long time. It seems certain that inbreeding can be

allowed to a surprising extent without doing harm, but it is

just as well not to run too many risks, and it is quite unnecessary.

Nutria are not bred to pedigree, but any stock-breeder will

realise that it is bad policy to lose sight of the strains, and a

fairly flexible rule of mating should be pursued. Nutria are

polygamous to some extent, and it is said that a buck may
run with up to six females of even age. We have only tried two

females to a buck, and this seems to answer very well. More



114 A FUR FARM IN NORFOLK

than this becomes rather an unmanageable unit to deal with.

This question, however, may be considered still open to

experiment. As plenty of bucks are usually available, it really

resolves itself into a question of pen accommodation.

As the farm increases, we intend trying experiments with

more or less unrestrained contact, providing the appropriate

number of houses for pairs which decide to separate themselves

from the rest. If one intends breeding nutria on a large scale

for pelting purposes, some plan of this kind appears to be

unavoidable. Otherwise the number of pens required, and the

amount of attention demanded, might become out of propor-

tion to the returns expected. It is essential, however, that

they should be properly enclosed, since the damage they

could do to trees, dams, canals, river banks and so forth

might be very serious.

An example is to hand in the escaped musk rats which

are breeding freely in various parts of the continent, and

doing immense damage.

As things are at present, an escaped nutria is almost certain

to return to its home after a very short time, but if there

were others at large, those escaping would certainly join

the outlaws, and would soon become a nuisance, and as

there is every likelihood of these attractive and lucrative

animals becoming far more common this warning may not be

out of place.

Nutria, though tamed easily, are peculiarly quick to notice

strangers. Their sense of smell appears to be far their

strongest sense. They are often rather short-sighted, and

their hearing is not especially keen, but they will pick up

strange scents from a great distance if the wind is right. They

are extremely clever at finding out any weak spot in the wire

which imprisons them, either above or below ground. Generally

speaking, once you get over their rather repellent appearance

(mainly due to their orange-red teeth) they are very interesting

and quite fascinating animals.

I seem to have been carried away by my subject, and to

have taken up more space than I ought to be allowed. But

I hope enough has been said to suggest that a “ Fur Farm in

Norfolk," or indeed almost anywhere, can be an attractive,

lucrative and “ worth-while ” business ; and that anybody
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who is really keen on animals and is not in too great a hurry

to launch out into big things may be advised in all sincerity to

try the experiment. Do not be hurried into purchasing stock

from the first breeder you come across. Have a good look

round, and make sure of your man before you do anything. It

takes all sorts to make a world, and breeders of fur-bearing

animals are not all of them angels. But there are numbers of

absolutely reliable people in the business, and these are usually

most willing to do all they can to help a beginner into the

right paths.

It seems unnecessary to add that there are many other

kinds of fur-bearing animals which can be bred at a profit in

captivity. There are many more beautiful than our coypu,

and very many less exacting than our silver foxes. But I am
writing about our own farm, and I can honestly say that I see

no reason to regret the choice of animals which we have made.

They fit in well together, since the nutria require so little

attention. And if one's aesthetic sense is repelled by their

ugly teeth, one has only to move on and feast one’s eyes upon

one of the most beautiful of animals—-when in prime—-the

silver fox. A happy life, and an employment from which you

can make a living
;
who wants more ?

Ill

THE COURSE OF MARSUPITES AND UINTACRINUS
ACROSS NORFOLK

By R. M. Brydone, F.G.S.

In the autumn of 1930 a plate of Marsupites found in a pit

near the Obelisk in Holkham Park gave a starting point

for tracing a course for the zone of Marsupites and the subzone

of Uintacrinus across Norfolk (as outlined in the Geological

Magazine for 1931, p. 528). The plate was small and smooth
except for very broad and gently undulating ribs, and just

such as is to be expected in the base of the zone : and I had
already found similar plates in the pit at Limekiln Farm, East

Barsham, which pit not only from that circumstance but also
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from its distance across the strike from the recorded Marsupites

chalk at Thorpland was to be regarded as in the base of the

zone
;
and a line joining the Obelisk to East Barsham should

mark the boundary of Marsupites and Uintacrinus for nearly

six miles and give sighting points for its further course south-

wards.

Anyone who cares to run out this line for himself will find

that while it passes within hail, so to speak, of the chalk of the

upper Wensum valley from Sennowe Park to Swanton Morley

;

it never approaches it nearly enough to make it anything more

than an off-chance that Marsupites chalk should be touched in

the valley. However, I tried for the off-chance
;

but as

soon as I found that the chalk of the west side of the valley

had suffered a full measure of the Great Squeeze it was obviously

almost impossible for Marsupites to be found
;
and it was not

the turn of the almost impossible to happen.

Opposite Norwich, i.e., about East Dereham, the hypothetical

boundary runs closely enough parallel to the line I indicated

in last year’s Transactions (Vol. xiii. p. 47) for the base of the

zone of Belemnitella mucronata near Norwich to suggest that the

boundary is still holding its original course : but southward from

East Dereham there is no sort of check for a long way until we

reach the latitude of New Buckenham. Here we find in the

stringers of chalk along the Wittle and upper Thet valleys that

the boundary has swung away several miles to the west and

Uintacrinus can still be found at Linger Hill, and a little

south-west of Harling Road station (where its small size

indicates the extreme base of the subzone) and in the huge pit

just east of East Harling, while Marsupites has been found at

Uphall (very sparingly and of a basal type) and also just west of

the old “ Brick and Tile Works ” (a very small and smooth plate
j

which practically fixes the boundary). Further south even the

Uintacrinus subzone probably fails to creep into the stringer

of chalk along the north bank of the Little Ouse that terminates
|

at Garboldisham, for the pit on Garboldisham Heath shows

chalk full of black specks like that which occms in Hampshire

below the Uintacrinus subzone and I did not find in it any

trace of Uintacrinus.

It was of course obvious from the map that there was a good

prospect of picking up Marsupites or Uintacrinus in one of the
j
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inliers scattered about North Suffolk, and after searching in

vain, in dreadful weather, the whole length of the Redgrave-
Wattisfield inlier for traces of Marsupites I pushed off late in

the evening for Stanton to investigate the big pit there. I

only had time to walk up to the face and put my finger on a
small reddish spot straight in front of me, but with that a
flourishing local legend that there were no fossils in the Stanton
chalk and many people had searched in vain for them died
suddenly. The spot proved, as I expected, to be the bruised
end of the stalk of a spine of Cidans clavigera Sor. and at a
subsequent visit I found in about half an hour three other
species of Cidaris and part of a Conulus among other fossils.

This was conclusive evidence of the cor-anguinum age of the
big pit

; but at the eastern end of the inlier I found a few
brachials of L mtacnnus and at Walsham-le-Willows Uintacrinus
in full swing. I had now picked up the trail again after
evidently another swing of the Marsupites-Uintacrinus
boundary to the west. I was then led by the relative posi-
dons of Stanton, Walsham and Wattisfield to make another
,ry for Marsupites at Wattisfield. I could not find it ,' but
[ found a few crinoid brachials

; and something which at the
ime seemed almost fantastic occurred to me.

In 1915 (Geol. Mag. for 1915, p. 14) I had recorded that in
he nine feet of chalk which immediately succeeded the zone of
Marsupites in Sussex there occurred many crinoid brachials
tnd a few plates which seemed to me to be neither Marsupites
lor the common Uintacrinus and might be another species
>f Uintacrinus

; and that similar plates and brachials occurred
n the corresponding position at Margate, and brachials alone
t several other places. In all these cases the brachials were
ar more abundant than they ever are in Marsupites chalk

;

nd these Wattisfield brachials might possibly be analogous to
hem. I returned to press my search, finding for a time only
nore brachials

; but presently I found a plate which certainly
iad nothing to do with Marsupites, and the next plate was
tbviously identical with some of the Sussex plates

; and it was
)lain that my queer crinoid followed Marsupites as closely and
urely in East Anglia as it does in the South. Presently it
occurred to me that if such a wild adventure could succeed
Khlv at Wattisfield it might have a chance. at North Elmham

;
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and there too I found my queer crinoid, very sparingly;

and the upper boundary of the Marsupites zone was ascertained

at Wattisfield and North Elmham as surely as any zonal

boundary in Norfolk, without a single plate of Marsupites

having been found.

I have now heard that Dr. Bather considers that my queer

crinoid is what I guessed it to be, a new species of Uintacrinns.

It is to be hoped that he will presently describe it. Till then

it can only be referred to as Uintacrinus sp. nov.

The swings of the outcrop to the west are no doubt due to

broad and gentle east and west folds ;
of which no other evidence

is available and which may be expected to affect the outcrops

of all higher zones.

The Basal Norwich Chalk.—There are two points I

should like to add to the notes about the Norwich Chalk

that I published in the last number of these Transactions

(Vol. xiii., p. 47).

(1) The line that I indicated for the lower boundary ran

close to an overgrown pit at the foot of Deighton Hills about

half a mile south west of Spring Farm, Attlebridge. I have

since got through the overgrowth and found a face about fifteen

feet high, of which the lower nine feet are accessible. All

the accessible chalk is just the same small yellow stuff as is

exposed towards Attlebridge and attributable to the zone of

granulated Adinocamax (the best zonal title I can see at present

for the East Anglian chalk between the zones of Marsupites

and Belemnitella mucronata
) ;

but it can be found by climbing

up a gully that the top four feet or so are white (as at Taverham
,

Park Lodge) ;
and under the highest point of the face I found

two specimens of Belemnitella mucronata on the talus.

Evidently the zonal boundary lies exactly here.

(2) The old pit in Taverham village, which used to show

only chalk which had obviously suffered from the Great

Squeeze, has recently been reopened by Mr. R. K. Parker

for lime-burning. The new working has already yielded a
!

very representative specimen of Echinocorys scutam Leske,

var subconicus Grif. and Bryd., the special characteristic of the
|

lowest mucronata chalk south of the London basin.
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THE WATER GARDEN AT STODY LODGE, NORFOLK

On the 15th of May, 1930, Mr. R. E. Horsfall entertained

members of the Norfolk and Norwich Naturalists’ Society at

Stody Lodge for the purpose of visiting his Water Garden then

in the full glory of unfolding leaf and blossom, a veritable riot of

colour, yellow, orange, green and red, the latter strongly

accentuated by the young foliage of Japanese maples.

It is desirable that in the Transactions of this Society some

record should be made of the history of such a unique spot,

and this is the more urgent as the property is offered for sale

by its owner, the Marquis of Lothian, and Mr. Horsfall is

leaving Norfolk during the autumn of 1931.

Stody is two miles N.E. from Melton Constable Station, and

three miles S.W. from the town of Holt.

The following account and the illustration are reprinted by

permission of the Editor of “ Country Life ” from the issue

of May 22nd, 1926, page 719 :

—

The owner of this wild azalea garden, Mr. Horsfall of Stody

Lodge, Melton Constable, describes the making of it as follows :

—

“ A dark, gloomy pond of black peaty water surrounded by
common rhododendrons choked with silver birch trees, a

rushy swamp of about two acres covered with patches of

brambles and bracken and smothered with seedling birches, a

few small pools with masses of sphagnum moss ; such were

the materials out of which the creation of the present water

garden was begun some twenty-five years ago.

" The situation is somewhat unique, being placed in a slight

depression in the middle of a 150-acre wood planted many
years since on heathland with a gravel subsoil, which absorbs

the heaviest thunderstorm in two or three hours. The swamp
itself consists of bog not much more than two feet in depth,

underneath which is a hard pan or conglomerate that retains

the moisture. There are, unfortunately, no springs or running

water, so it is entirely dependent on what drains in from the

surrounding peaty soil. An overflow was cut some years ago

which prevents its being unduly flooded in winter, but it

becomes deplorably dry in any long spell of drought.

3



120 THE WATER GARDEN AT STODY LODGE, NORFOLK

“ A commencement was made by clearing a small corner of

the swamp and digging out a wide channel in which the water

soon collected, and making a little island with the boggy soil

that was thrown out. Among other things, a few azalea mollis

were planted, and thrived exceedingly, and in a year or two

numerous small seedlings were observed beneath them ;
these

were carefully removed to nursery beds, and the foundation

stones of the present garden were laid. As the stock increased

and grew, more channels and islands were planned in succeeding

years, and there are now some fifteen hundred home-grown

azaleas from two to six feet in height. Several hybrid rhodo-

dendrons and other azaleas from English and Dutch nurseries

were added from time to time, and other different plants were

tried with more or less success. The ultimate collection was,

however, restricted, by the Government majority of hares

and rabbits, principally to rhododendrons, daffodils and

azaleas. Rings of wire netting, being unsightly abominations,

are limited to the favoured few, the chief of which are Lilium

auratum platyphyllum, which do well, twenty-seven flowers on

one spike being the record so far. The trees round the pond

have been mostly cleared away, and the rhododendrons have

gratefully responded, now making a bank over twenty feet high.

“ Several Chinese rhododendrons raised from seed imported

some years ago have been planted, and are now six or seven

feet high, and form the commencement of the flowering season

in February and March. These are followed in April by the

daffodils, of which there are a large number of those that have

been found most suitable, the biggest clumps being restricted

every summer. The azaleas, which are the chief glory of the

garden, come on in May, and most of the hybrid rhododendrons

in June. The pond has become the home of numerous water

lilies, which carry on all through the summer, and are accom-

panied by various iris, and subsequently by the Lilium auratum

platyphyllum until the frost comes.

“ A large number of common rhododendrons has been

planted all round both for a background and also to complete
|

the shelter of the wood, the big trees of which give a great

variety of colour in the spring and autumn, assisted by sundry

mountain ash and Japanese maples.”
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Writing on April 13th, 1931, Mr. Horsfall says :

—
“ The

wood in which I live was planted, I believe, more than one

hundred years ago, but there are several old beeches more than

twice that age. Large portions have been planted and re-

planted, to make good what has been cut, or blown down.

Three thousand trees were blown down in about an hour in the

gale of March 25th, 1895, the day after I first came to look at

it ! The robin will get caught in the traps I have to set for

field mice, which bite off my Lilium auratum. I caught over

forty mice last year in March, but this year they have not

appeared for the first time on record, and though dozens of

lilies are several inches high, I have as yet seen no damage.

The garden has been enlarged since the article in ‘ Country

Life ’ was written and I should think there must now be

4,000 or 5,000 azaleas in it.”

V

THE "NORFOLK” ROOM
AT THE NORWICH CASTLE MUSEUM

By Frank Leney, Curator

In the scheme of re-arrangement of the Natural History

collections of the Norwich Castle Museum, the most important

point is the proposal to utilize one of the large galleries as

a Norfolk Room, wherein will be displayed all that is most

characteristic of the wild life of the county. The Broads,

Brecklands and Coast are features for which the county is

famous, and it is intended to show, in cases as realistic and

beautiful as the best modern craftsmanship can contrive, the

plants, birds and animals which are to be found in these special

surroundings. Such cases will be the main features of the

gallery, and no effort will be spared to make exhibits of such

beauty and interest as will attract wide attention and stimulate

the desire to protect and preserve the wild life which still

survives in Norfolk. There are, of course, many other exhibits

that will find a place in this gallery, and the guiding principle

throughout will be that each shall be as perfect of its kind as

skill can make it. The Norfolk Room will give point and
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purpose to the work of young naturalists and will encourage

them to make the Norfolk collections as complete as possible,

following the work of the members who founded the Norfolk

and Norwich Naturalists’ Society and compiled the Norfolk

Lists of Fauna and Flora in the earlier volumes of the

Transactions.

The Corporation of the City of Norwich has approved and

supported the scheme of re-arrangement of the natural history

collections, and the cost will be spread over a period of years.

It is hoped that the county of Norfolk will show its appreci-

ation of the generosity of the City which maintains the

Museum for the benefit of all, by contributing its share of the

cost. At the Annual Meeting of the N. and N. Naturalists’

Society, April, 1931, the sum of one hundred guineas was

voted to the scheme. As the Sub-Committee entrusted by

the Castle Museum Committee to carry out the work includes

Mr. Robert Gurney, D.Sc., F.L.S., Mr. B. B. Riviere,

F.R.C.S., F.Z.S., M.B.O.U., Mr. H. H. Halls, Mr. H. J. Thouless,

Mr. H. J. Howard, F.L.S., and Mr. Gerard Gurney, F.Z.S.,

F.E.S., M.B.O.U., all naturalists in the city and county may

feel assured that the scheme will be carried out on scientific lines.

VI

METEOROLOGICAL NOTES, 1930

(From observations taken at Norwich)

By the late Arthur W. Preston, F.R.Met.Soc.

JANUARY
This month was remarkable for its mildness, and, during the

first half of the month, for a continuance of the high winds and

gales which had characterised the previous November and

December. The mean temperature (42.6) was 5 deg. above

normal and there was but little frost. On the 19th the tem-

perature rose to 56.7 deg., which was the warmest January day

recorded since these observations were commenced in 1883.

The most violent of the gales occurred on the night of the 12th.

Rainfall was above normal for January, and snow fell on one

day only. Sunshine was 5.7 hours in excess of the average.

Fogs occurred on the 15th, 16th, and 30th.
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FEBRUARY
Mean temperature was in close agreement with the average,

and was 3.8 deg. lower than that of January and 7.3 deg, lower

than that of the previous February. There was but little

frost. Rainfall was about two-thirds only of the normal amount.

There was a great persistence of north-east wind throughout

the month. There were many dull, gloomy days, the deficiency

of sunshine having been 26 hours. Although snow fell on six

days the falls were all very trifling and remained on the ground

but a short time.

MARCH
The month opened with a week of fine warm weather, the

thermometer reaching 60 deg. on the 3rd, followed by a cold

period with some snow, but none of the snowfalls were heavy.

The last week of the month was mild and dry. Mean tem-

perature was about 1 deg. above the average, and rainfall was

0.54 in. deficient. There were 133 hours of sunshine, which

was slightly above normal, but about 40 hours less than in the

previous March. The coldest night of the winter occurred on

the 19th, when the thermometer fell to 25.3 deg. in the screen

and to 21.2 deg. on the grass. Vegetation at the close of the

month was rather backward.

APRIL

After two warm days, with which the month opened, the

weather became cold and unseasonable, particularly in the

third week, over the Easter holidays, which was the coldest

and most unpleasant for many years. After the 22nd the

weather improved and the temperature rose (70.8 deg. on the

25th) and the warmth of the last week caused the mean tem-

perature of the month to be slightly above the average. A
short but sharp thunder-storm occurred on the evening of the

24th. The month’s rainfall (2.13 in.) was nearly half an inch

more than normal, and sunshine was 32 hours deficient. At

Easter the sun shone for only 19 hours in 6 days.

MAY
The early part of the month was very wet, 2.54 in. of rain

falling between the 5th and 13th. Only half an inch fell after
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the latter date, making the month’s total 3.06 in. Temperature

was variable and was chiefly remarkable for the absence of both

really warm days and really cold nights. There was no frost

throughout the month, and the fruit gardens were spared the

scourge of May frost. Much cloud prevailed at times and the

total sunshine of the month was 31 hours deficient.

JUNE

The mean temperature of the month (61.4 deg.) was the

highest of any June since 1917. The thermometer exceeded

70 deg. on 19 days and touched 80 deg. on the 18th. The

total rainfall of the month was only .89 in. The want of rain

was much felt at the close of the month, but the heavy rainfall

of May prevented the ground from being quite so parched as

at the same time in the previous year, when June had been

preceded by three abnormally dry months. Thunder occurred

on the 17th, 18th, 19th, 22nd, and 24th, but except on the 17th,

was chiefly distant. Sunshine was 23 hours in excess of the

normal, and on 13 days shone for over 10 hours. On the 5th,

6th, and 8th it shone for 15 hours. Altogether it was the finest

and most beautiful June for many years, and, except in some

parts of the county where there were heavy thunderstorms,

it was very favourable for the hay harvest.

JULY

The month opened with a continuation of the fine, warm,

sunny days which had characterised June, but on the 10th a

sudden change took place, with a great drop in temperature and

heavy rain. During the remainder of the month the weather

continued very unsettled with frequent rain at times, particu

larly in the third week, and with but little warm weather.

The month’s rainfall amounted to 3.80 ins. Thunderstorms

occurred on five days. Sunshine amounted to 163 hours, which

was 48 hours below the average.

AUGUST

During the first half of the month there was a continuation i

of the cool, wet, and unsettled weather which had persisted

since July 10th. The Bank Holiday week-end was particularly
j

unfavourable with much heavy rain, particularly on Sunday,
j
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the 3rd, when as much as three-quarters of an inch fell. After

the 13th there was an improvement, with several bright days,

although with no great heat. Many days were windy, and on

the 14th there was a gale of unusual intensity for the time of

year. A sudden outburst of heat occurred on the 26th and con-

tinued until the 30th, during which period the maximum read-

ings of the thermometer were 81.8 deg., 87.1 deg., 90.2 deg.,

91.7 deg., and 84.2 deg., with high readings above 60 deg. by

night. On the night of the 29th the thermometer failed to fall

below 65.8 deg. in the screen and 64 deg. on the grass. This

heat wave broke down on the night of the 30th, when thunder-

storms of great severity occurred over a large portion of England

and Scotland but did not extend to Norfolk, where, however,

much lightning was seen in the distance. Sunshine (216 hours)

was 31 hours above normal, of which only 85 hours occurred

in the first half of the month and 130 hours in the second half.

SEPTEMBER
September was a very wet month throughout, the total

rainfall (5.65 in.) having been 3£ in. above the normal, and

there were many dark, gloomy days even when it did not rain.

There was much thunder, and a storm on the early morning of

the 7th, though not of long duration, was of exceptional severity.

A flash which struck Eaton Church about 3 a.m. and did much
damage, was accompanied by a crash of thunder of a terri-

fying character. Rain fell in sheets, and the falls on several

other days were of a torrential character, although in some
cases very partial. For instance, on the 10th 1.82 in. fell at

Sprowston, but only .02 in. at Eaton. The total rainfall for the

last week of the month was 2.73 in., or .59 in. more than the

average for the entire month. There were but few warm days

throughout the month, the thermometer never exceeding 71

deg., and it was a great contrast to the previous September,

when 88 deg. was reached. Winds were chiefly westerly, and
a destructive gale blew on the 20th. Sunshine was 26 hours

deficient.

OCTOBER
This month was exceedingly mild and pleasant. Mean

temperature exceeded the average by 2 deg., and the thermom-
eter exceeded 60 deg. on 13 days, reaching 64 deg. on the 30th.
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There was only one night with frost in the screen. Rainfall

was only .95 in. and sunshine exceeded normal by 42 hours.

Strong winds occurred between the 6th and 8th, and several

other days were also rather windy, but there were no severe

gales. Winds were almost continually from a westerly point,

except in the last week, when southerly winds predominated.

An aurora borealis was seen from Norwich and neighbourhood

on the evening of the 17th. Owing to the absence of frost

garden flowers were in abundance throughout the month.

NOVEMBER
The first half of the month was generally fine and bright,

many days being unusually sunny for November. A sudden

and severe frost occurred on the night of the 4th—5th, the

thermometer falling to 24.3 deg. in the screen and to 20 deg. on

the grass. Such severity is very unusual so early in the season.

In 1923, however, the temperature fell to 24.8 deg. in the screen,

and to 20 deg. on the grass on Nov. 8th. During the second

half of the month rain fell nearly every day, the total month’s

fall having been 3.87 in. There was a trifling fall of snow on

the 17th. A fog of great density occurred in Norwich and

neighbourhood on the evening of the 27th. The barometer

fell below 29 in. on the 2nd and 22nd. A rise occurred on the

23rd of remarkable rapidity, from 28.99 in. at 9 p.m. on the

22nd to 29.89 in. at 9 a.m. next day, and to 30.05 in. on the

evening of that day. Winds were chiefly westerly, and mean

temperature was nearly normal. Sunshine was about 10 hours

in excess of the average, chiefly from high readings during the

first fortnight.

DECEMBER
This month was remarkable for its great prevalence of fogs,

which occurred on no less than ten days during the month.

The early part of the month was dry with a generally stagnant

atmosphere, and was followed during the latter part by much i

rain, 1.27 in. falling during the last ten days. The Christmas

holidays were very gloomy with much rain, .36 in. falling on

Boxing Day, on which day there was also a little sleet here in

the morning. Sunshine was six hours deficient, and the total

recorded was less than in any December since 1920. There!
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were 18 absolutely sunless days and it was generally a very

gloomy month. Mean temperature approximated with the

average. There were no very mild days, and although frosts

occurred on several nights no great severity was registered.

The Seasons

Tables of mean temperature and rainfall of the four seasons

of 1930 (including December, 1929, but excluding December,

1930), and compared with those of the five previous years and

with the average.

Temperature

seasons 1925 1926 1927 1928
!

1929 1930
Average
for 30
years.

Depar-
ture of

1930 from
average

/inter -

?dng -

immer -

utumn -

degrees

41 ‘6

47'6

6 1
"5

48*2

degrese

397
48'5

60'6

50'3

degrees

39'4

48‘6

597
49'9

degrees

39'3

474
60.8

5 1
’9

degrees

35'2

467
60'5

52'5

degrees

41*3

477
61'9

51‘2

degrees

384
467
607
507

degrees

+ 2'9

+ ro
+ 17
+ 17

sar

in. to Dec.

49'2 50'0 497 507 49‘0 507 48'8 4 1.4

Rainfall

Reasons 1925 1926 1927 1928 1929 1930
Average
for 35
years.

Depar-
ture of

1930 from
average.

/inter -

pring -

nmmer -

utumn -

ins.

6'06

6*31

4‘65

8*51

ins.

776
470
6*92

7‘01

ins.

5*64

4*23

10*62

14*92

ins.

8*05

5*15

6*06

6*73

ins.

5*90

2*19

5*68

7*27

ins.

7*89

6*56

7*08

10*47

ins.

6*21

5*55

6*89

7*83

ins

+ 1*68

+ 1*01

+ 0*19

+ 2*64

ear

an. to Dec.

2570 24*66 36*90 26*41 2276 28*98 26*48 + 2*50

It will be observed that the winter of 1929-30 was nearly

3 deg. above normal and 6 deg. warmer than the previous winter.

It was the mildest winter since 1924-5 and the wettest since

1922-3. The spring was one degree above normal temperature



128 mr. a. w. Preston’s meteorological notes

and the rainfall an inch in excess, the summer, owing to the

warm June and the great outburst of heat at the end of August,

was 1.7 deg. above the average, and the warmest since 1921.

Its rainfall was only .19 ins. in excess owing to the dry June.

The autumn slightly exceeded the normal temperature and the

rainfall was 2.64 ins. in excess, constituting the wettest autumn

since the very wet autumn of 1927.

The Year

The mean temperature of the year (50.2 deg.) was 1.4 deg.

above normal and was the highest of any year since 1921, when

it was 51.5 deg., although it reached 50 deg., in both 1928 and

1926. It is but rarely that the mean temperature of a year

reaches 50 deg., and, with the exception of the above instances,

it has only done so on two other occasions during the present

century, viz., in 1914 and 1911. The warmest day was August

29th (91.7 deg.), and the coldest night November 5th (24.3 deg.

in screen and 20 deg. on the grass). The warmest month was

August (mean 62.6 deg.), and the coldest February (mean 38.8

deg.). But it is remarkable that with the exception of July,

which was normal, the mean temperature of each month was

higher than the average. The excesses were, however, very

trifling, with the exception of January, which was 5 deg. and

June which was 3.3 deg. above normal. Rainfall (28.98 in.)

was 2.50 in. in excess of the average, and the wettest months

were September (5.65 in.) and November (3.87 in.). Mr. J. H.

Willis has very kindly supplied particulars of the sunshine for

each month for the 20th year in succession and his figures show

a deficiency for the year of 44 hours, or 194 hours less than in

1929. The winter was a mild one, the spring variable but with

several cold periods, particularly at Easter. The summer,

which promised in June to be an exceptionally fine one, com-

pletely broke down in the second week of July and continued

cold and rainy till October, except an extraordinary outburst

of tropical heat which occurred in the last week of August,

September was excessively wet, with many thunderstorms,

and at the end of the year the frequency of fogs and the gloom

and rain at Christmas made the departure of 1930 not alto-

gether to be regretted. It was a year that will also be remem-

bered for its disastrous Bank Holidays, for with the exception

of Whitsun, which was fine, all were very wet.
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VII

SCOLT HEAD ISLAND, 1931

J. A. Steers and L. Slater

During the year July, 1930—July, 1931, some further

Geographical work was carried out on Scolt Head Island.

Mr. L. Slater, B.A., of St. Catharine’s College, Cambridge,

was awarded a grant from the Department of Scientific and

Industrial Research, and has carried out an investigation on

various problems connected with the deposition of silt on the

island. A fuller account of his work occurs elsewhere in this

issue of the Transactions.

In the summer of this year further progress was made with

the theodolite survey of the island. Last year a number of

stations were established, and permanent marks put down. A

few more such marks were added this year, and the triangulation

was completed. It is unnecessary to publish here the figures of

the computation of this triangulation, but a record of the co-

ordinates of the fixed points on the island, referred to those of

the trigonometrical stations of the Ordnance Survey on the

mainland, has been compiled . Should anyone wish to make u se

of these figures, they are at liberty to do so, and can obtain

the figures from the Editor of these Transactions ,
or from the

authors of this report. The figures should prove useful in the

future, not only as the basis of further mapping work which

may be carried out to shew alterations in the form of the island,

but also as datum-points for anyone who may undertake to

examine some particular aspect of the island.

Each of the permanent marks consists of an iron tube, of one

inch internal diameter, embedded in a block of concrete. A

flag or other mark can thus easily be placed in these. Allowing

for the curious shape of the island, the marks are so placed as

to form a convenient network of triangles. The actual survey

work cannot be of much interest to the general reader ;
never-

theless it has taken a considerable time to carry out, and

has been made possible by the help of several Cambridge men.

Moreover, this survey necessarily forms the basis of future

measurements on the island.

•Particularly Messrs. W. V. Lewis, B.A., of Gonville and Caius College

A. Stephenson, B.A., and L. T. Waddams, B.A., of St. Catharine.

College, and C. Mace, B.A., of Selwyn College.
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[L. Slater

l«o photographs of the Marsh south of Butcher’s Beach. The water level
in the lower plate is 12 inches above that in the upper plate
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Stereoscopic pair of the Spiral Marsh

The Spiral Marsh lies to the west of the Hut Hills and to the

north of Wire Hills
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This year some tentative experiments were also made in

i form of photographic survey. It was remarked in a former

lumber of these Transactions that if it were possible to record

ihotographically the water outline of a rising tide, a means of

ontouring the flat-lying marshes would be at hand. As was

o be expected, such a method, whilst theoretically elegant,

iresented many difficulties in practice. The two photos on

date XV shew the effect of a rise of 12 inches in the

rater level . Certain fixed marks (white flags or squares) can be

een on the original photographs. By mapping the positions of

hese marks in relation to the camera station, and by recording

ihotographically the position of the edge of the tide for every

ise of six j inches, as measured on a suitably placed graduated

iole, sufficient data are obtained for drawing contour lines

lirectly from the photographs. If such a process can be

xtended to a large area of marsh, the first stages of a very

ateresting physical and ecological map can be completed.

The practical difficulties are, however, considerable. The
reat marsh in front of the Hut is only completely covered at

dgh spring tides. Probably the best tides for this purpose

ccur in September. Unfortunately the time of high-water

; not always coincident with the best light conditions for

hotography. Hence, all that was attempted this year was
short series of photographs of the marsh on the south side of

hitcher’s Beach. These were taken from a suitable point on
he dunes on Butcher’s Beach. But here again, the time of

.igh-water raised a similar problem
; the tides were the highest

i.vailable at the time of our visit, but high-water occurred

ate in the evening and so, photographically, the records were
jiot entirely satisfactory. There were also difficulties connected

nth the supply of plates, and especially with the rapid changing

>f unused for used plates. To photograph a reasonable

.rea of marsh, six or seven plates had to be exposed for each

uccessive water-level, and this process had to be repeated for

:ach rise of six inches. Another point worth mentioning
s that on the marsh selected the water edge (i.e. a contour
ine) was very broken and jagged on account of the creeks and
he vegetation. Such a state of affairs is bound to exist until

ill the marsh is awash, and so it is not at all easy to pick out

f Or more or less as may be found convenient.
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from a photograph the actual contour lines. Consequently,

it seems that the method would be best suited to the newer

marshes, i.e., those which have not yet been covered by a thick

carpet of plants, and not complicated by an intricate creek

system.

However, enough was accomplished to shew that there are

considerable possibilities in the method, and that under

favourable conditions of tide and weather, and with trained

assistants, a useful map of a limited area of marsh could be

obtained.

In an island such as Scolt Head, where physiographic and

ecological changes are relatively rapid, even if not mildly

catastrophic, it is interesting to have a series of photographs

taken at intervals and in definite directions from fixed points.

A further improvement is obtained if such photographs are

stereoscopic. Hence, with this in view, five stereo-stations

have already been established. PI. XVI (above) and (below)

shows a pair of photographs taken from one such station.

Details of the procedure need not be given here
;

it must suffice

to say that the proper application of the method gives sufficient

information for direct and accurate measurements to be made

from the photographs. Thus, we have a means of estimating

the change in outline of various parts of the island, the spread

of vegetation over what are now bare areas of sand or mud,

the growth of dunes, etc. For this purpose a photo-theodolite

was used. It is probable that some slight alterations may

have to be made in the positions of a few of the permanent

marks
;

it is feared some may be too widely spaced. It may

be remarked here that although such photographs are stereo-

scopic pairs, they are best viewed with the help of a stereo-

comparator. This instrument also allows measurements to he

made on the photographs : the measurements can later be

converted into actual distances, and so used for estimating

changes during a period of time in a selected area.

Some interesting changes have taken place in the distal end

of the island this summer. For some months the seaward side

of that part of the island alongside the Ternery has been

suffering erosion, and a small cliff has been formed. (See

PI. XVII and explanatory note below). This cliff is shewn as

the line A B on the map (PI. XVIII), During the week
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Photo ] [/. A . S.

The Small Cliff cut along the Ternery

The cliff in the foreground is 18 ins. to 2 feet high : that in

the dunes somewhat higher. They are both parts of one
and the same feature

The photograph was taken facing west

[L. Slater

The Gap cut through the Ternery

The photograph was taken from the inner side of the Ternery,
looking in a northerly direction
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SCOLT HEAD ISLAND, 1931

(From a plane-table map by C. A. Lane)
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September 12th to 19th, a complete breach was made by the

sea. The general nature of this break can be seen in Plate

_
XVII, which is based on two photographs taken from the

inner side of the Ternery looking north. Fortunately the

Ternery and adjacent area was re-mapped this year by Mr.

"C. A. Lane of Fitzwilliam House, and his map, here reproduced,

^
shews clearly the position of the cliff, and should be compared

/with Mr. Kendall’s map of the same area published as Plate

XXXVI in Vol. XII., iv., 1927-28, of these Transactions.

Considerable alterations in the shape of the Far Point are notice-

able. The further development of this part of the island gives

plenty of scope for speculation. Such long and narrow spits

are very unstable structures, and it is no rare thing for large

masses to be cut off, and for the material of which they are

built to be redistributed in a totally different form. Much
must depend upon the direction and severity of the storms in

the coming winter. A severe north-westerly storm, especially

if it coincided with a high spring tide, might easily lead to the

total disappearance of the whole of the Ternery. On the

other hand, normal weather conditions and a reasonably

abundant supply of sand from the eastward might bring about

the healing of the breach. Meanwhile, it is satisfactory to

have Mr. Lane’s map of the state of affairs prevailing this

year.

VIII

SEDIMENTATION IN THE SALT MARSH ON
SCOLT HEAD ISLAND

By L. Slater

During the past year the writer has been carrying out investiga-

tions on the interaction of the various factors which affect

the deposition of sediment brought by the tide on to the salt

marsh and into the backwater between Scolt Head Island and
the mainland.

The chief processes involved in the sedimentation are :

first, the transport of “ new ” sediment from the foreshore

and, to some extent, from the mainland into the area
; second,
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the redistribution of this sediment so that at all points it

shall be in equilibrium with, and stable under, the conditions

to which it is subject ;
and third, the fixation and stabilization

of the sediment by settling, compression, vegetable and animal

organisms and chemical processes.

The evolution of the island into its present form has already ;

been described by Oliver,* and Steers and Kendall. f They

have dealt mainly with the broader aspects of silting behind

the shingle spit. The present writer conducted a more detailed

investigation into the conditions under which the silt was 4

deposited, with a view to analysing the mechanism of the

processes involved in sedimentation.

In order to arrive at some understanding of the variations

in the sediment with conditions of deposition, samples were

collected from known places on the marsh. They were

examined in various ways, including mechanical, chemical

and microscopic analyses. The results of these examinations,

combined with intensive observation on the island itself,

lead to the conclusions which are outlined below.

The island has been divided into a series of “ compartments,”

\

by lateral shingle spits (often with recurved ends), running

landwards from the main shingle and dune ridge. Each

compartment is, for many practical purposes, cut off from

the others, except that all open to the main channel, Norton

Creek. Owing to the mode of growth of the island, the older

compartments are found to the east, and they have been

slack-water areas for a longer period than the newer marshes

to the west. In general, therefore, the eastern marshes show

a later stage of development than the western.

This simplicity has been modified in many ways, especially

at the proximal end of the spit, by the “ break-through,

which led to renewed erosion in the extreme eastern marshes.

It has also caused a striking change in the flora of the adjoining

marshes, the abundance of Aster Tripolium, which normally

characterises a new and much lower zone, pointing to a
.

* F W. Oliver “ Scolt Head Island and Blakeney Point,” Norf, andNorw.

Nat. Soc. XL, v„ 1923-24, 565-578.

t I. A Steers and O. D. Kendall “Scolt Head Island,” Norf. and Norw.

Nat. Soc. XII., ii„ 1925-26, 229-254.

J The word “ compartment ” is used to indicate,'the area of salt marsh

between two lateral shingle ridges.
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“rejuvenation ” of the marshes.* Observations during a rising

tide seem to indicate that these extreme eastern marshes are

higher than the western Aster marshes, which have passed

through the normal stages of development. This implies that

within certain limits, it is the type of sediment brought to a

locality, and its proximity to the source of supply which

determines the type of vegetation rather than the actual

height of the marsh.

Before attempting to interpret the results of detailed

analyses, it is necessary to arrive at some understanding of the

broader variations in the sediment on the island. One of the

most important points arising from a detailed examination of

the marshes is that the formation of a new recurved end to the

main spit may cause a considerable change in the type of

sediment deposited, by altering the conditions of deposition

with comparative rapidity. The completion of a new com-

partment by the addition of a lateral shingle ridge along its

western side has, in the opinion of the writer, resulted in the

conditions of sedimentation in that compartment being much

more tranquil, especially if the enclosing shingle bar extended

far towards Norton Creek. More tranquil conditions generally

favour a quicker rate of accretion, but they will also tend to

increase the proportion of finer-grained sediment deposited,

even if the silt-content of the water reaching the locality is

unchanged. The grains of sediment laid down at a given

place are of such a size that the “ scour effect,” or turbulence,

is insufficient to move them. If the turbulence is decreased,

particles of smaller size can be deposited.

Apart from, or probably in addition to, this effect, it seems

that the prolongation of the main spit to the west would

alter the silt-content of the water reaching a given locality.

The “ source of supply ” for the sediment is the main channel

through which the silt-laden water comes. As the coarser

portion of the load is being deposited while the tide is flowing,

the silt suspended in the water is, on the whole, finer the

farther it is carried from the source of supply, and the more

tranquiL are the conditions.

These considerations indicate that prolongation of the spit

I *F. W. Oliver, “ Scolt Head and Blakeney Point,’’ Trans. Norf. andNorw.

,

Nat. Soc, 1923-4, pp, 573-4,

4
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to the west, together with the formation of new recurved ends,

will result in finer sediment being deposited in any compartment

so formed. The comparatively rapid growth of one of these

lateral ridges is probably responsible for the sudden change from

coarse sediment below to fine above, such as is shown by many
marsh sections and borings. As a further corollary to this

general principle, it follows that adjacent compartments

often show a distinct difference in the phase of their

development. There is no definite line of demarcation

between high and low marsh : there is in fact every gradation

between the two. But there is, in general, a distinct difference

between the stages reached in the evolutionary process by the

marshes on each side of a lateral shingle ridge. These stages

are, to some extent, artificial and accidental, the difference in

development being a function of, inter alia, the length of

time required for the formation of the intervening shingle ridge.

Apart from these broader aspects of marsh development,

there is a large held for investigation which has been left

practically untouched, namely, the detailed mechanism of

the processes of deposition, and the consideration of the

chemical conditions which govern them.

The real difficulty in this work is that observations on

the actual processes of sedimentation in the held are im-

practicable. The processes take place too slowly and on such

a small scale as to be of no use for held observations. The

only means of approach is to study the results of the process,

and to make deductions, or even conjectures, as to the causes of

these results.

The samples of sediment collected from representative

places on the marshes were therefore analysed mechanically,

chemically and microscopically. By taking into account the

more obvious differences in conditions at the various points

when studying the differences in the composition of the

sediments it was hoped to arrive at some conception of the

factors which affect deposition, and ultimately of the mechanism

of the process.

Such analyses take a great deal of time, which is, in many

cases, out of proportion to the usefulness of the results. It

is necessary, however, to proceed in this way, although many

results are purely negative.
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The interpretation of mechanical analyses is, for numerous

reasons, far from straightforward. However, neglecting

minor variations, it is possible to make some generalisations

about the size of particles deposited and the conditions of

their deposition. From the results of actual investigations,

combined with a theoretical consideration of the process of

deposition, the conclusion is reached that there will be horizontal

variation in the sediment, the finest particles being found

only in those places reached by the top of the tide and farthest

from the main creek. There seems to be a gradual increase

in the grain size of the particles recently deposited, from the

higher parts of the marsh toward the main creek. Those

portions of the marsh reached only by the higher part of the

tide receive the greatest proportion of the finest material.

The parts nearer the main creek have a larger percentage of

coarse material, and there, is every gradation between the

two extremes. There is also a variation with height in the

sediment deposited, the higher marshes receiving finer sedi-

ment, though this again may be due merely to the fact that

they are farther from the source of supply.

The tide may be considered as a wave in which the sediment

is arranged according to the size of the particles, the coarser

particles being in the lower portion of the wave and only the

finer in the upper. Consequently those parts of the marsh
which are flooded only by the higher part of the wave receive

merely the smaller sediment. There is a gradual increase in

the proportion of the coarser particles with the decrease in level

of the marshes. In other words, the general distribution of

sediment is such that it may be considered as the result of

deposition during the period of incoming tide, rather than

the slack at high water, or the outgoing tide.

Chemical Considerations

The chief chemical analyses carried out on air-dried samples

were for the estimation of water, loss of weight on ignition,

nitrogen, phosphorus, iron, aluminium and carbonates. It

was found that the amount of nitrogen present (which is a
rough indication of the organic content) is approximately

proportional to the loss of weight on ignition, except in certain
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cases. The amount of phosphorus present was so small as

to be negligible for the purpose of the investigations. The

results of the microscopic analyses were mostly disappointing.

The silt consists almost entirely of quartz fragments which

are rather angular. There are occasional fragments of quart-

zite and a few grains of rutile and magnetite. Apart from

these, the only interesting feature was the occurrence of a •

ferruginous cement, consisting of ferric carbonate with some

limonite. The significance of the chemical analyses is frequently

far from clear, and the general conclusions so far reached

are few and uncertain. Much more extensive investigation

is necessary before any full understanding of the importance

of chemical processes in the marsh formation can be obtained.

Iron is of widespread occurrence all over the marsh, not

only in the more obviously ferruginous red sands, but also in

the fine brown sediments now being deposited, as well as in

the underlying black mud, in which the black colour is largely .

due to the presence of ferrous sulphide. There is little doubt

that the iridescent films seen on the surface of water and mud

are due to the formation of ferric hydrate in the stagnant

water by the oxidation of iron carbonate. Iron is probably

derived from the weathering of the flint*, and goes into solution
|

as the soluble bicarbonate, or is carried in the colloidal state

as ferric hydroxide. One of the problems which requires

investigation is, to what extent is the iron precipitated, and

what its effect upon the deposition of sediment.

A remarkable feature of the occurrence of iron in the marsh

sediments is that it tends to be present very frequently, either

as a definite layer in a plane of lamination, or in nodular form,

generally round a pipe-shaped nucleus. The writer suggests :

tentatively that the concentration of the iron deposits in layers

is connected with the concentration of organic material in
.

layers, such as is found in newly-deposited marsh muds. The

pipe-like iron concretions have been formed round nuclei

which can reasonably be regarded only as either plant or

animal remains. More work is however required before the

relationship between the formation of this ferruginous cement

and the organic content is understood.
. j

There seems to be little doubt that the mechanical condi-

1

* The flint has a dark brown colour due to iron staining

!
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tions are very much more important than the chemical in

determining the deposition of sediment, but chemical processes

play an important part in its subsequent history.

There are abundant indications that animal organisms are

active agents in stabilizing sediment. For example, it is

found that mussels in the main creek accumulate remarkably

fine sediment round them. It is stable in the swiftly-flowing

creek by reason of some organic addition made by the organisms

in passing it through their intestinal tracts.

It may be that the phenomenon of “ co-precipitation ” of

oppositely charged colloids plays an important part in the

production of the ferruginous cement in the sediment. Iron

in the colloidal form, unless stabilized by some organic acid

colloids, would precipitate and be precipitated by colloidal

silica, and the precipitated mass would trap other silt in falling.

5o far no incontrovertible examples of this having taken

place have been obtained, but there are indications that it

does happen.

Another interesting held of research which the writer hopes

:o explore is the variation in the type of sediment and rate of

>ilting with variations in salinity and in the hydrogen
:oncentration of the water.

One of the most important criteria in a study of silting is

he direct measurement of the rate of accretion in the held.

50 far, no very satisfactory method has been evolved for this

purpose. Direct measurements almost inevitably tend to

ipset natural conditions and give false data. A possible

nethod, which so far has apparently not been tried, consists

n the examination of the minute laminae such as are found in

he top layers of mud recently deposited, especially in curled

nud flakes and polygons. The practical technique of the

neasurement and counting of these excessively fine layers is

mdoubtedly difficult, but if they can be overcome the

nethod should yield most interesting information about the

periodicity ” in structure, which characterises a section of

ihese sediments. It seems unlikely that the periodicity

:an be directly correlated with that of the daily tides. It

may, however, correspond with the period of a week or there-

abouts, the alterations from spring to neap tides producing
he variations in the size of the particles deposited. It will
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be interesting to see whether this is in accordance with the

periodic occurrence of layers rich in organic matter which can

be attributed to a seasonal variation, the interval between two

such layers corresponding to a year,

The most suitable examples for this line of study seem to

be the curled mud flakes, many of which occur to the east of

Long Hills. They are in themselves an interesting feature

and seem to show a gradual upward decrease in the grain size

of the particles, a variation which is rhythmic, not continuous.

They therefore indicate that, as the level of the marsh is

raised, the sediment deposited becomes progressively finer.

Borings were made through the marsh sediments and the

results have been found to support this view. In general,

there is an increase of grainsize with depth, until a coarse sand

is reached, which is comparable with the sand at present

found nearer the mouth of the main channel. This indicates

that coarser sediment does not reach the higher portions of

the marsh in large quantities, which supports the view that

the deposition of material takes place while the tide is flowing.

This pa; -" is intended merely as an indication of the nature

of the problems which are under review, and some of the

lines along which the writer hopes to pursue the research. It

is especially desirable that a more complete understanding

of the laminations in marsh sediments should be obtained,

as it may throw light not only upon the rate of accretion, but

also on the chemical processes taking place in the sediment.

THE GREAT YARMOUTH HERRING FISHERY
1930

By Sydney H. Long

The total catch for the season at Great Yarmouth to December

13th, 1930, was 540,664 crans, as compared with 529,318 crans

in 1929, and the value of the catch may be placed at somewhere

in the neighbourhood of £1,000,000. The highest catch of the
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season was 250 crans, brought in by the Yarmouth boat, “ A.

Rose ” on October 17th. The heaviest landing on any one day

was 32,805 crans on November 7th. On the whole it was a

line weather fishing, and the losses of gear were slight.

The fleet was composed of 634 Scotch boats (against 670 last

year), 120 Yarmouth boats, 40 Lowestoft boats, 6 North Shields

boats worked by Yarmouth crews, 2 Milford Haven boats, and

one Norwegian, a total of 803, six less than last year. The
Yarmouth boats earned from £4050, by the top boat, down to

(1400. The Yarmouth fishing is now largely a Scotch business

since three-fourths of the herrings landed at Yarmouth are

taken by the Scotch fleet, and the bulk is purchased by Scotch

:urers. The weekly landings for the past three seasons have

been :

—

Week 1930 1929 1928

mding crans crans crans

5ept. 27 ... 17,336 12,802 5,192

Dct. 4 ... 17,620 9,237 53,554

„ 11 ... 53,783 24,440 q 31,868

„ 18 ... 79,344 81,307
'

89,518

„ 25 ... 98,730 63,172 107,773

Nov. 1 ... 60,011 92,196 124,694

„ 8 ... ... 106,882 101,554 52,850

„ 15 ... 60,240 55,732 18,855

„ 22 ... 18,763 43,910 5,966

„ 29 ... 7,680 19,075 5,765

Dec. 6 ... 7,443 11,958 4,531

„ 13 ... 4,418 179 2,241

The highest price per cran for fresh herrings was 144 shillings,

md the lowest figure twenty shillings. Curers paid on the

average from thirty-six to thirty-seven shillings per cran, which
means that the pickled herrings cost them forty shillings a

barrel. “ Freshing ” was again carried on and 42,992 cases of

fresh herrings were sent to Germany, against 40,979 the

previous year.

The total cure was 524,994 barrels, compared with 493,276

last year, an increase of 31,718 barrels. Up to December 13th,

296,659 barrels had been shipped. The first steamer with
“ pickles,” as these herrings are termed, was the Strassburg,
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which went to Stettin. 114,119 barrels to Danzig, 59,310 to

Stettin, 30,355 to Libau, 20,288 to Riga, 16,877 to Komgsberg,

14,646 to Hamburg, and 10,092 to Neufahrwasser. Smaller

totals were sent to Reval, Memel, Wyburg, and to Dutch and

Belgian ports. The United States took 359 barrels, Jaffa 315,

Jerusalem 30, Haifa 55, Canada 40, Australia 35.

3540 Scotch fisher girls came to Yarmouth, the first special

trains from Aberdeen arriving on September 24th, and the last

returning train left on November 28th.

X

SOME NOTES ON THE TIDE AT STOKESBY

By Robert Gurney, D.Sc., F.L.S.

Although the passing of old Acle Bridge may be a matter

of heartfelt regret to some of us, we can at least feel satisfaction
,

that it has led to a serious study of the tides in the river, and

to Mr. Davies’ excellent account of them in our Transactions.

My own investigations, which were published in 191 1 were

those of an uninstructed amateur, using rather crude instru-

ments, and I did not then pay the attention I should have

done to the currents. Although, thanks to the work of Dr.

Owen, we now know all that is necessary about the tides and

the currents, it may not be amiss to put on record some observa-

tions of my own made on October 8th, 1926. Taken by!

themselves they are not of much value, but it was intended:

at the time to make a series of such records at different states;

of the tide—an intention which will now never be fulfilled.

On that day, observations were begun at 9.45 a.m. from aj

boat moored just below Stokesby Ferry, in such a way that

it could be easily run out into mid-stream and drawn back,

again without losing station. A gauge was set up by the,

shore, and the current was measured by means of a float. This

was a piece of a stout tent-pole 4 feet long and weighted so:

that it floated vertically with about 4 inches above the surface.;

*Vol. XIII., pp. 14-22.

fVol. IX., pp. 216-243
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Diagram showing the rise and fall of water, and speed of current,
t Stokesby on Oct. 8th, 1926.

Dotted line represents speed of current in feet per minute according
o scale on left. Unbroken line gives height of water, reading from
;cale of inches on right. Salinities in grains of Chlorine per gallon are
nserted. H\V and LW give time of high water and low water at
Yarmouth.
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Weather was fine, but with a southerly breeze which may
have caused a slight check to the float on the ebb. Un-

fortunately observation could not be continued after 6 p.m.

owing to darkness, and actual low water could not be noted.

Tidal conditions at Yarmouth were as follows :

—

The facts observed are ;
summarised in the diagram.

As will be seen, the maximum speed of current almost

coincided with high water, but the upstream flow continued

for two hours after the water-level had begun to fall. Slack

water lasted about 23 minutes. That is to say, at 1.27 it was

just possible to detect an upstream flow, and at 1.50 a definite

movement downstream had begun.

The speed of the current very quickly increased, but did

not reach the speed of the flood tide, and it had begun to

diminish at 6 p.m.

The maximum speed observed was 76.25 feet per minute (1525

yards per hour). Dr. Owen found the highest flood velocity

at Stokesby at the time of observation was 56.76 f.p.m.
;

but

no doubt the speed varies very much with the conditions of

weather. In any case it is surprisingly small—very much less

than the appearance of the stream would lead one to guess.

The water was practically fresh throughout the day, and

contained a typical fresh-water plankton ;
but there was a

slight increase of salinity just before, and lasting a short time

after, the turn of the current (from 14.69 gr. per gall, to 19.59).

Dr. Owen’s observations show high water at Stokesby lh. 30m.

after Yarmouth Harbour, and lh. 10m. after the Haven

Bridge, and my own observed times agree exactly with his.

As evidence of the inaccuracy of local ideas as to the tides, I

should say that a Stokesby man informed me that high water

was 3 hours after Yarmouth.

Haven. Southtown Bridge.

High water

Low water

Range . .

.

9.55 a.m. 10.10 a.m.

3.55 p.m. 4.10 p.m.

6-ft. 1-in. 5-ft. 1-in.
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William Eales, the newly-appointed Watcher
on Blakeney Point, holding a young tern
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WILD BIRD PROTECTION IN NORFOLK IN 1931

Report of the W.B.P. Committee

The Committee of the Norfolk Wild Bird Protection Fund has

much pleasure in presenting to its supporters the following

Report for the year 1931.

The first spring migrant noted in Norfolk this year was a

Wheatear which appeared in General McHardy’s garden at

Hickling on March 1st and remained for half-an-hour on a very

cold day. By the 7th Ringed Plovers had returned to Breck-

land, one of their principal inland nesting places in Norfolk.

The weather remained very cold with biting east winds

during the first two weeks of March.

From accounts received, and from our own observations,

we are under the impression that Crossbills are extending

their nesting range in Norfolk. On March 19th we watched a

colony of about six pahs in north Norfolk and it was interesting

to see how a bird would cut off a cone from a lower branch of

a Scots-fir, fly with it in its feet to the topmost twig and then

extract the seeds. It was of a male bird in this colony that

Mr. Harrison made his sketch for the Christmas card which

has been published this year by The Norfolk Naturalists Trust.

On another occasion, on April 2nd, in a Scots-hr wood about

a mile from the coast we found a very interesting collection of

obviously migrating birds : the wood seemed full of them.

Crossbills were numerous, mostly males, singing and calling

from all directions : a flock of twelve flew across a road that

divided the wood. There were also a large number of

Bramblings, Chaffinches and Greenfinches, all appearing to be
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feeding upon the split cones on the ground ;
whilst Siskins,

Redpolls and Goldfinches were attacking the cones in the

tree tops in the company of the Crossbills. It is not often

that one finds oneself in the midst of such a movement of

spring migrants.

It is not unusual for Cormorants to enter the Norfolk rivers

during the winter months, hut the other large divers are rarely

seen
;

it is therefore worth recording that on April 6th the

writer found a Red-throated Diver at Lenwade, which had

been caught there on the river Wensum, about thirty miles

from its mouth. It had been rescued by Mrs. Keppel and

placed on one of the ponds at Weston Old Hall, where the

writer saw it. It was a slightly oiled bird and although it

could work its wings, it had not confidence enough in them to

take to flight.

The newly-acquired sanctuary of The Norfolk Naturalists

Trust, Alderfen Broad, has been placed under the supervision

of Mr. Harry Callow, of Neatishead, who had kindly undertaken

to look after it. Situated in a rather inaccessible district, which

is but little visited, the broad suffers practically no disturbance.

For many years a colony of Black-headed gulls have nested

here, not on the mainland, but on the floating “ hovers

detached portions of the surrounding reed beds. This year

there were about fifty nests, the birds arriving on May 20th,

when previously not a gull had been seen in the district.

Shovelers, Mallard and numerous Snipe nested on the surround-

ing marsh .
Reed-Warblers, Sedge-Warblers and Reed-Buntings

are commonly distributed about the broad, and it is probable

that the Grasshopper warbler also nests on the property, for

on the evening of July 3rd the writer found one singing from an

osier bush on the edge of the broad.

The number of summer migrants visiting Norfolk this year

was about the average, though Red-backed Shrikes and Spotted
j

Flycatchers were sparingly distributed. Two of the Norfolk 1

ferneries are now practically extinct—namely those at Wolferton

and at Wells. On July 4th we made a whole-day visit
j

to the Wells marshes and dunes but failed to find a single

tern’s nest. About half a dozen Common Terns and one or

two Little Terns were seen, and only one or two Ringed Plovers,

which formerly nested in numbers on this ground.
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Breydon Water

William Bulldeath has continued to act as the watcher on

this estuary during the past summer. He resided in the

committee’s house-boat moored in the estuary.

Except that Spoonbills paid irregular visits to the estuary,

as they have been accustomed to do for many years, there

is little in his diary of ornithological interest. The first Spoon-

bill arrived on June 1st and remained for five days
;
and a

party of five arrived on August 28th. The watcher ends his

report with the following note
“ The weather this summer on Breydon has been very

rough, with a great deal of wind, and rain almost every day.

There were very few fine nights, and it has been very cold

most nights.”

Cley and Salthouse

From the point of view of the bird watcher this part of the

north Norfolk coast-line is one of the most interesting. The

Cley marshes are owned and protected by The Norfolk

Naturalists Trust, and the greater part of Salthouse Broad is

in the hands of Mr. Roy Pope. Both properties are undisturbed

throughout the nesting season and are visited by many migrants,

which often stay for a few days. For some of the following

notes referring to this district we are indebted to Mr. R. M.

Garnett, of Kelling. On January 9th, seventeen Bewick

swans, calling as they flew, passed over the marshes. (On

the 19th the writer found eight Bewicks and three Whoopers

on one of the west Norfolk meres). During the last week of

February the weather was very cold with strong northerly winds,

and many oiled birds—chiefly Guillemots and Puffins—were

washed up at Cley. Amongst these was an adult male Velvet

Scoter.

A female Merlin was hunting over the Cley marshes on

February 16th, and on March 16th a Hen-Harrier was seen

over the same marshes. During April Mr. Garnett undertook,

for identification purposes, the trapping of small rodents on

the marshes, when several held voles, common and water

shrews were caught. As the voles did not appear to be

numerous and the shrews are entirely insectivorous and there-

fore not destructive, trapping was discontinued.
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A full-winged Common Crane flew in from the sea on the

afternoon of May 6th and remained for the night on the Salt-

house marshes : it was seen by the writer and several others.

It is believed to have escaped from captivity in Sussex. On

the same afternoon there were several Black terns on the

Broad. On the 23rd another rare visitor, a Flamingo, came in

from the sea to the Cley marshes, where it remained until the

night of June 6th. It is not unlikely that the earthquake

on the early morning of June 7th, which was very evident at

Cley, determined its departure.

Ruffs and Reeves have visited the marshes during the

summer, but cannot yet be induced to stay to nest. Mr.

Garnett found a Ruff on the Cley marshes on April 8th, and the

writer a Reeve feeding in the company of a Greenshank on

August 13th : others were seen.

Avocets were only seen this year on the Autumn migration.

On August 12th two were seen by Mr. Garnett and Miss

Barclay, and on October 13th Mr. T. Hyde Parker watched

three feeding on the Cley marshes ;
two of these remained

until November 19th, when they were seen by the writer.

Mr. A. H. Patterson got to within twenty yards of one

feeding on the banks of the Yare, near Cantley, on July 23rd.

It is probable that one or more pairs of Quails nested in

Norfolk this year. During June one was heard daily in a barley

field near the East Bank at Cley, but was never seen ;
others

had been seen and heard in neighbouring fields. In September

two out of a bevy of a dozen were shot by Colonel Oliver

Birkbeck at Massingham. His bailiff had seen them in the

same field last year, but did not know what they were.

Kingfishers are not uncommonly seen on the Cley marshes,

and on February 12th, with a cold S.W. gale blowing, the

writer watched two fly up the ditch by the watcher’s hut

;

one settled on the water and swam to the edging reeds, and

then flew up and settled on a reed.

Two colonies of Sandwich Terns nested on islands on Salthouse :

Broad, and 380 of the young birds were ringed by Mr. Garnett.
,

A considerable number of Common Terns also nested on the ,

broad. There were no tern’s nests on the Cley marshes this
,

year.
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A locust was found in a cornfield at Salthouse on August
23rd, and was identified at the British Museum as “ Locusta
migratoria in its most migratory form.” Several others were
found about this date in Norfolk, Suffolk and Yorkshire,
showing that there had been a small invasion from the Continent.
A Red-necked Phalarope was seen amongst the breakers off

Cley beach on September 27th. Grey Crows were first
seen on September 27th.

With the object of trying to make the Cley marshes more
attractive to ducks and waders, certain areas which were
becoming choked with herbage have been mown this autumn,
ditches cleaned out and several banks repaired so as to allow
of a better control and distribution of the freshwater entering
the marshes.

Mr. Robert Bishop continues as the watcher of the Cley area.

Blakeney Point
As has happened more than once in the past since the

ternery on Blakeney Point has been under supervision, there
was this year a high mortality amongst the newly-hatched
chicks. The food supplied to the young of the Common
Tern would seem to be chiefly whitebait—young herrings—
and the in-shoring of this small fry appears to be dependent
upon the sea temperature. June this year was an exceptionally
cold month with rough seas and, during the period of hatching
the old birds were unable to obtain food, except far out at
sea, with the result that the chicks died of starvation within
twenty-four hours of being hatched. It was estimated that
not more than twenty-five per cent, of the first hatchings
survived, but m many cases second clutches were laid, which
fared better. In the past it has been noted that after such a
high death-rate the strength of the colony has not been affected
m the succeeding year, so that it will be interesting to see
what happens next season.

,

One of the greatest trials to a nesting colony of terns is
iour-footed vermin, and even to such an exposed area as is the
far Point at Blakeney, rats and stoats will travel for miles to
o tain food. A single rat, and even more so a stoat, will
,r‘ the course of a night destroy a score of nests, so that it is
aecessary to wage continuous warfare on these pests, and
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this must be carried out during the winter months. During

last winter over 200 rats and eight stoats were accounted for

by the watcher, and as result of this clearance the birds re-

mained free from all disturbance by these vermin during

the past nesting season.

On June 11th a census was made of the nests on the Point,

with the following results :

—

Common terns ... 1000 nests (8 with 4 eggs)

Sandwich terns ... 4 nests (all forsaken)

Little terns 20 nests

Oyster-catchers ... 22 nests

Ringed Plovers ... 56 nests

Redshanks ... ••• 6 nests

The Common terns’ nests were widely distributed over the

Point, though chiefly concentrated at the Far Point.

The f rst egg was found on May 15th, and the first chick on

June 11th.

Scolt Head

During the winter of 1930-31 an unusual number of Short-

eared Owls visited Norfolk. On January 1st, Chestney, the

watcher, flu hed nine at one spot on Scolt Head, and on

February 27th he put up fourteen on the island. There is no

evidence that any of these birds nested on the island this year,

though one remained until the middle of July and paid evening

visits to the ternery.

When the writer paid a visit to the island on February 22nd

an unusual sight presented itself. As the result of a N.W. gale

four days previously the shore-line had become strewn with

innumerable “ horse ” mussels varying in size from half an

inch upwards. Gulls, chiefly Herring-Gulls and Lesser Black-

backs, had discovered these and, as far as one could see in both

directions, the beach was covered with these birds—in the

aggregate some thousands. Grey Crows had also come to the

feast and we watched them rising in the air with a mussel and '

dropping it, repeating the process until the mussel fell on to a

stone and was broken.

By the middle of March Ringed Plovers had started courting

and “ scraping,” but it was not until May 4th that the first

clutch of eggs was found. After this numerous nests were

found on the shingle ridges. The terns began to arrive about
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. , , T6. Marbles
Avocet turning its eggs.

The Avocet visits Norfolk yearly, and it is hoped that
it may return to nest in the county
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fortnight earlier than last year, the Sandwich, as usual,
eing the first, on April 11th. Three days later the Common
3rn was seen.

A delayed Woodcock was flushed in the dunes on April 24th
nd flew straight out to sea.

On April 15th the first chick was hatched in an Oyster-catcher’s
est on Butcher s Beach. The total number of Oyster-
itchers’ nests was twenty-four and these all hatched off.

ne of these, on the Nod, was situated within three inches of
le wheel-track of a cart which passed it daily on its way to a
>ckle lay, and although the eggs became bespattered with
ud the birds did not forsake. This incident is recorded as an
ddence of the interest that the local fishermen now take in
te protection of nesting birds.

The first Redshank’s nest with eggs was found on May 1st ;

ere were about the usual number of these on the island this
:ar.

The first Sandwich tern’s egg was found on May 19th a
l-ek later than last year, and two days later the Common
rns started to lay. This backwardness in laying was probably
ie to the exceptionally cold weather experienced during
e whole of May.

Egg-pecking was evident again this year among the first-

d eggs of the Sandwich tern and it was thought to be due to
2 shortage of food, but no satisfactory explanation has
t become obvious for this.

The Sandwich terns all nested on the newly-formed dunes
the extreme west end of the island, and the total number
anted was 203, of which 182 hatched out : the remainder
'ame buried by a sand-storm on June 23rd. The chick
>rtality was very low, in spite of the high death-rate from
id-shortage amongst the young Common terns here and,
>re especially, on Blakeney Point. This may be due to the

J

t that the young of the Sandwich tern are fed chiefly on
nd-eels, whereas those of the Common tern would seem to
fed on Herring syle.

The number of Common terns’ nests on the island was
1 proximately 500. Although the large majority of these
1 re Sltuated on the temery at the west end, quite a number
1 re found scattered amongst the dunes between the Hut and
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the ternery, and a small colony—about fifty pairs nested on

the shingle ridge to the south of Smugglers’ Gap. During the

last fortnight in June there was no in-shoring of Whitebait

owing to the cold weather, and scores of Common tern chicks

died of starvation within twenty-four hours of hatching.

In a number of instances second clutches were laid, from which

the young were successfully reared.

Two Roseate terns were identified on the ternery on May

24th, and on June 5th a nest was found with one egg. On the

7th a second egg was laid and the bird started sitting. The

first egg hatched out on June 27th and the second on the

28th. These two chicks were ringed on July 9th. During

the incubation period the bird on the nest was seen to be fed

six times on one morning with sand-eels brought by its mate.

These fish, rather than whitebait, seemed to be the food with

which the young Roseates were fed.

There is a larger colony of Little terns nesting on Scolt Head

than anywhere else on the Norfolk coast-line, and this year

eighty-four nests were counted at the west end of the island,

and thirty-four in the neighbourhood of Smugglers’ gap.

On the salt-marshes to the south-east of House Hills the

colony of Black-headed gulls that have nested here for some

years show signs of increasing, and this year ninety-seven

nests were counted. Being distant by about two miles from

the ternery, they make no attempt to interfere with the latter.

On the other hand, the larger gulls, of which there are always a

number of immature birds on the island throughout the

summer, are a constant source of annoyance to the terns, and

will take advantage of any unguarded opportunity for robbery

;

indeed, a Great Black-backed gull has been seen to pick up a

young Common tern and swallow it whole.

By the middle of August all the terns had left the ternery,

but were to be seen fishing in the creeks for some weeks later.

A pair of Garganeys were seen on the island several times
j

during the summer and it is probable that they nested here, fu

two were shot on August 1st.

Of Sheld-ducks’ nests there were scores, but it is impossible

to estimate their numbers : 100 is probably a conservative

estimate.
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A pair of Swallows again nested in the coal-house at the

back of the Hut, and another pair in the old rabbiters’ hut on

House Hill.

The trees and bushes planted with the object of affording

resting places and shelter for passerine birds have made good

growth this year, and twenty-seven Corsican pines from the

nursery on House Hill have been transplanted to the Overy

end of the island.

It has been the custom of the writer to spend a fortnight

on Scolt Head in September to observe the autumnal migration

which, as last year, is sometime very evident amongst the

passerine birds. But this year we had, as if to make up for

the cold, wet, windy summer, an almost continuous spell of six

weeks of warm sunny weather under anti-cyclonic conditions

extending well into the middle of October. Under such

circumstances the migrating birds remain in the upper regions

and are not visible. On September 6th in company of several

Common Wheatears, was one Greenland bird, and on the 9th

a male Red-backed Shrike was seen at House Hill, where it

remained several days.

On most days there was a westerly movement of Swallows.

Mr. Charles Chestney of Dial House, Brancaster Staithe,

continues as watcher on the island.
-

Broadland

To Mr. Jim Vincent, Lord Desborough’s head keeper at

Hickling, we are indebted for the following notes on the birds

in the Hickling district.

The Bittern was first heard booming in the third week in

March. At one time an attempt used to be made each year

to locate all the nests of this bird for census purposes, but

this practice has now been given up, because there is every

reason to believe that their numbers are not decreasing. For

example, on May 1st, Vincent heard seven different male birds

booming on the reserve.

The nesting of the Bearded Tit was, in Vincent’s words,
“ better than was anticipated ” in spite of the wet and cold

summer. Several nests were found, the first, containing

seven eggs, on April 6th.



154 WILD BIRD PROTECTION IN NORFOLK IN 1931

Four pairs of Short-eared owls nested at Hickling, the first

nest with one egg being found on April 16th. A pair of these

birds were frequently seen just outside the boundary of “ Starch

Grass ” during the summer.

For the fifth year in succession Marsh-Harriers again nested

in Norfolk and we are able to record three nests in 1931. The

first, containing three eggs, was found in the Hickling-Horsey

district on April 18th ;
eventually six eggs were laid and six

young reared. A second nest, containing three young and one

egg, was found by Mr. Charles Dallas ;
and the third

nest, with three eggs, was situated on the Horsey estate.

In the same district were nesting five pairs of Montagu’s

Harriers, the first bird being seen on April 24th.

Although Henning Weis in his “Life of the Harrier in

Denmark” describes and illustrates nests of the Montagu’s

Harrier amongst pine trees in Jutland, in Norfolk the nest is

usually found in sedge or reed beds, or on open heathland. It

is therefore of interest to place on record two nests that were

found in Breckland this year. The first was found by Mr.

David Lack on June 21st “in a fir plantation, with the eggs

hatching.” Mr. Lack also located “ a second pair nesting in

another fir plantation about a mile away.” He failed to find

this nest, but it was eventually discovered by Mrs. Rait Kerr.

Both pairs of birds succeeded in rearing their broods.

During the year a number of migrants pass through the

Hickling district, and the following are some that were noted.

During the second week of April Ruffs and Reeves and a White

Wagtail were seen, and a week later several Ring Ouzels. On

May 5th four Black-tailed Godwits were about the broad, and

on the 11th a Rough-legged Buzzard was seen. A Dusky

Redshank—a “ good black one ”—arrived on May 17th, and

two days later an adult male Goldeneye was found on the

broad.

On September 12th a Hoopoe took up its temporary residence

near Whiteslea Lodge and remained for several days. Later,

early in October, another Hoopoe was reported from his

garden at Thornham by Mr. Victor Ames. Vincent flushed a

Spotted Crake on Rush Hills (a part of Hickling broad) on

September 14th, and the next day, at a duck shoot, a Chiloe

Wigeon was shot. It was assumed to be an escape. On
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So-called “floating” nest of the Black Tern
[G. Marples

Photo ] [G. Marples

Black Terns at nest. A bird it is hoped to regain as a
breeding species in Norfolk
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September 20th a Red-footed Falcon was watched near

Whiteslea catching insects off a recently-mown marsh and using

a post as a resting point.

We cannot conclude this report without placing on record

the death in London of John William Castle on March 25th,

1931, his sixty-eighth birthday.

Although known to very few of our members, Castle was,

nevertheless, one of the most generous of our supporters in the

matter of wild bird protection. It can confidently be stated

that without his munificent contribution of £4,000 towards

the purchase money, the Clev Marshes could not have been

acquired as a bird breeding reserve, and the formation of The
Norfolk Naturalists Trust would have been indefinitely

postponed. On several occasions afterwards he gave substantial

sums to help us, and only a few months before his death sent

£50 towards the purchase of Alderfen Broad. He was one of

the best and most reliable of field ornithologists, and it is with

deep regret that we have to record his death.

Signed (on behalf of the Norfolk W.B.P. Committee),

Sydney H. Long, Hon. Sec.

LIST OF SUBSCRIPTIONS AND DONATIONS TO THE
NORFOLK WILD BIRDS PROTECTION FUND FOR 1931
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10 0

8 5

110
10 0

3 0
0 0
2 0
0 0

1 0

1 0

5 0

£25 13 5

£ s. d.

25 13 5
1 1 0110

Brought forward ...

Barry W. J . ...

Barton S. J., M.D. ...

Bedford, Her Grace the
Duchess of

Beevor Sir Hugh, Bart.
Benn Sir Ion Hamilton
Bewly Miss N.
Blackburn C. J.
Blake H.
Blakeney Point Collect-

ing Box
Bland Miss R.
Blatch Edward
Boardman E. T.
Bourne T. W.
Brash T.
Brereton Miss E. D.
Briscoe Lieut. F. M.

Eliot-Drake ...

Carried forward ... £46 S

2 0
0 0
1 0

5 0
0 0
2 0

3 11 0
10 0

10 0

10 0

10 0
2 2 0

19 9

10 0
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£ s. d. £ s. d.

Brought forward ... 46 8 2 Brought forward ... 102 15 8

Brooks J. R ... 1 1 0 Foster, Capt. T. H.,

Brown E. 1 1 0 R.N. 10 0

Brown H. 1 1 0 French Miss E. M. 10 0

Buckle Lt.-Col. D. W. 1 1~ 0 Friedlein W. 1 1 0

Bullard Ernest 1 1 0 “ Friend 5 0

Bulwer Col. E. A. 1 1 0 Garnett R. M. 1 10 0

Burrowes R. B. 1 0 0 Garrod F. W

—

10 6

Burton G. Murray 1 1 0 Gay Miss C. E. 1 1 0

Butcher R. W. 1 1 0 Gay Miss Ellen 10 0

Butler R. Fawsett ... 10 0 Gayner Dr. J. S. 1 1 0

Buxton W. L. 2 0 0 Giles C. C. T. 10 0

Byne Lt.-Col. R. M. ... 1 1 0 Gill Mrs 3

Byers J

.

10 0 Glanville J. P. (the late) 1 1 0

Capron J. T. ... 1 1 0 Glegg W. E. 1 0 0

Capron Miss J. 2 6 Goddard W. N. 10 6

Carr Mrs. Laurence ... 10 0 Gowen H. P

—

1 1

Carruthers D. 1 1 0 Graves Mrs. ... 1 1 0

Cassie R. L. ... 10 0 Green Major E. A.

Castle J. W. (the late) 3 3 0 Lycett 1 0 0

Chadwick Dr. Morley 2 2 0 Gresham School Nat.

Chapman E. H., His Hist. Soc. ... 1 1 0

Honour Judge 3 3 0 Groom H. A. ... 10 6

Churchill Mrs. Arnold 5 0 Gurney G. H. 2 2 0

“ Cley
” 2 6 Gurney Q. E. 1 1 0

Clutton Bryan 3 3 0 Gurney R., D.Sc. 2 2 0

Coe Mrs. A. E. 10 0 Gurney W. S. 1 1 0

Collar Arthur 5 0 Hannaford G. 2 2 0

Collier Dr. W. 1 0 0 Harding J. Rudge ... 10 0

Colman Miss E. M. ... 1 1 0 Harker W. 1 1 0

Colman Miss H. C. ... 1 1 0 Harmer T. Bertrand... 1 0 0

Colman R. J.
1 1 0 Hastings Thomas 1 1 0

Colomb Admiral P. H., Haydon W. ... 5 0

C.B. 1 0 0 Heywood R. ... i i 0

Cooke G. j

.

5 0 Hill Nettleship 10 6

Cox Major General Hill T. A. M. 10 6

Sir Percy, G.C.M.G. 10 0 Holland C.B. 1 1 0

Cozens-Hardy A. 1 1 0 Home Miss M. Logan 2 6

Cresswell Mrs. George 1 1 0 Horsfall R. E. 10 0

Dallas C. C 1 0 0 Hulse Mrs. M. W. 10 0

Deacon Dr. G. E. 10 0 Hulse Miss E. M. 10 0

De La Warr, Lady ... 1 1 0 Hyslop A. B. 1 1 0

De Worms C. 1 1 0 Hyslop Brig. - Gen.

Doughty C. G. 1 1 0 H. G„ D.S.O. 1 1 0

Drury G. L. ... 10 6 Hyslop Miss 1 . S. 15 °

Duncanson T. J. G. .. 3 3 0 Jago Cyril 10 6

Eccles James R. 1 1 0 Jenkins Rev. T. L. ... 1 0 0

Edwards Francis 10 0 Jessop A. L,
9

Elv Mr. and Mrs. G. H. 2 2 0 Johnston Mrs. J.
12 6

Ennion E. F. R. 1 1 0 Jones Commander B.

Enock A. G. ... 1 1 0 E., R.N. ... 10 0

Everitt W. G. 1 1 0 Jones Sir L., Bart. ... 1 1 0

Ewing Miss J . Orr .

.

5 0 Jones Lawrence E. ... 2 2 0

Ferrier Miss Judith .. 10 0 Ketton-Cremer W. C. 1 1

Finch F. R. ... 1 1 0 Keith E. C. ... 1 10 0

Flowers John, K.C. .. 1 1 0 Kerr Mrs. 1V1. Rait ... 1 1 0

Forbes H. 1 1 0 Knight E. 1 0 0

Carried forward ... £102 15 8 Carried forward ... ^149 19 10
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£ s. d. £ s. d.

Brought forward .. 149 19 10 Brought forward ... 215 8 4

Kolle H. W 2 2 0 Poole Miss D. Lane ... 5 0

Lance Capt. H. W. ... 2 0 0 Powell A. M 5 0
Lang Gordon L. 2 2 0 Pratt Alfred ... 1 1 0
Law E. W. B. 5 0 Preston Sir E., Bart.,

Lawson Harry 1 i 0 D.S.O 1 1 0
Lee-Elliott Rev. D. L. 1 i 0 Previte A. W. 1 0 0
Lees M. Mackenzie . .

.

1 i 0 Purdy T. W 1 1 0
Lendrum Mrs. T. J. ... 2 0 0 Ransome Mrs. 1 1 0
Linnell L. G. ... 10 0 Raikes Miss D. T. ... 10 6
Littlewood Miss 10 0 Reeves H. 1 1 0

Lister S. R., M.D. ... 11 0 Reeves Derek L. 1 10 0
Lewis J. Spedan 2 2 0 Reid Dr. E. S. 10 0
Liddell-Grainger Capt. Report, Sales of 2 17 2

H. H 5 0 0 Riley W 1 1 0

Lloyd Capt. L. i 0 0 Ringrose B. J. 1 1 0
Long Miss 5 0 Rippingall Neal F. ... 1 1 0

Long S. H„ M.D. ... 2 2 0 Riviere B. B., F.R.C.S. 1 1 0
McHardy Maj .

- Gen. Rogers Rev. H. 1 0 0

A. A., D.S.O. 1 0 0 Royal Society for the
Macdonald Malcolm, Protection of Birds 2 2 0
M.P. 10 0 Rushton Miss... 10 6

Macpherson A. Holte 1 1 0 St. Quintin W. H. 1 1 0

Madoc Col. H. W. 2 0 0 Savill Harry ... 2 2 0
Maidment Dr. F. W. H 1 1 0 Savin A. C. ... 5 0
Marshall E. H. 1 0 0 Savory Mrs. ... 10 0
Marshall W. Iv. 2 2 0 Scolt Head Collecting

Mcllquham Miss M. ... 5 0 Box ... 2 3 0
McKenzie Miss G. ... 10 0 Scott R. R 10 6
McKittrickT. H., Jun. 2 2 0 Sheldon W. G. 10 6
McLaren Mrs. 10 0 Smith Col. H. F. 1 1 0

McLaren Miss Shiela 2 6 Soman A. E. & Co.,

McLean C. 1 i 0 Ltd. 1 1 0

Marshall J. M., J.P

—

1 i 0 Spalding G. ... 10 0

Matthews T. G. 1 i 0 Sparrow Col. R. 10 6
Meade-Waldo E. G. B. 1 i 0 Southwell E. B. 1 1 0
Meadows Mrs. A. H.... 10 0 Stimpson E. 10 0

Mennell E. 5 0 Sumpter Dr. B. G. ... 1 1 0

Micholl Mrs. ... 1 1 0 Talbot Sir Gerald F.

Milne Mrs. Findlay ... 1 1 0 K.C.V.O 10 0

Mitchell Arthur 1 1 0 Tate Mrs. 1 0 0
Molteno D. J. 1 1 0 Taylor Dr. Mark 10 0
Mortimer Gilbert 5 0 Tennant Bernard V. A 1 1 0
Murton Mrs. 1 0 0 Thompson C. R. W. 10 0

Nash John E. 5 0 Thouless H. J. 10 0
Nash W. 1 0 0 Times W. O. ... 1 1 0

National Trust, The.. 10 0 0 Trafford Maj. E. B. ... 2 2 0
Naylor W. S. 1 1 0 Tuke Anthony W. ... 1 1 0
Newman Miss F. B. ... 10 0 Turner Edgar 2 2 0
Oliver Prof. F. W., Upcher H. E. S. 1 0 0

F.R.S 1 0 0 Upcher Miss L. 2 2 0
Palmer A. J. ... 5 0 Vincent T. 5 0
Pearson S. V., M.D. .. 10 0 Walter C. H. 1 1 0

Penrose F., M.D. 1 1 0 Watson-Kennedy Mrs. 1 1 0
Perry Miss 1 1 0 Wells C. H 1 1 0
Phelps Mrs. B. 10 0 Wemyss Major G. ... 1 0 0
Plowright Dr. C. T. .. 2 2 0 Wheeler G. 12 6

Carried forward ... £215 8 4 Carried forward ... £266 13 6
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Brought forward
£

... 266
s,

13
d.

6 Brought forward
£

... 273
s.

19
d
6

Whittaker W. I. 1 i 0 Wright T. J. 10 6

Winch Major S. B. ... 2 2 0 Wyllys H. J. M. 10 0

Wing J. Sladen 1 1 0 Wyllys W. ... 10 0

Whymper S. L. 1 1 0 Wyllys W. E. 10 0

Wolley-Dod Mrs. 10 0 YelfC. W. ... 1 1 0

Wormaid H. ... 1 1 0 Young Rev. Belton 5 0

Wright B. D. Z. 10 0

Total .. £277 6 0

Carried forward . .. £273 19 6

NORFOLK WILD BIRDS PROTECTION FUND

Year ending 19th November, 1931

Receipts

Balance brought forward from
1930

.

•••

Subscriptions and Donations,

1931

Blakeney Point Collecting Box
Scolt Head Collecting Box ...

Sales of Report

102 10 10

268 14 10

3 110
2 3 0
2 17 2

Deposit

Balance, 21st November, 1930 .

Interest to 30th June, 1931 .

£379 16 10

£ s. d.

. 138 17 10
2 15 6

£141 13 4

Expenditure

Breydon Watcher’s Wages and
Insurance

Oil, Coal, etc., for Breydon
House Boat ...

Scolt Head Watcher’s Wages and
Insurance ...

Blakeney Point—Contribution
to Watcher’s Wages ...

Oilskins and other requisites for

Watchers ...
_

Bird Traps, Rat Poison, etc.

—

Cley Marshes
Printing of Annual Report
Hon. Secretary—Stationery and

Postages
Cheque Book
Norfolk Naturalist Trust—grant

towards purchase of Alderfen

Broad ...

Subscription to “British Birds”
for Watcher ...

Balance

£ s. d.

41 0

3 6

124 4

30 0

5 7

2 5
13 2

5 10 0
5 0

100 0 0

1 0 0
53 15 1

£379 16 10

Examined and found correct,

FRANK INCH.

Norfolk & Norwich Hospital,

Norwich, 20th Nov., 1931.
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XII

OASIS IMPRESSIONS, BEING A VISIT TO THE
EGYPTIAN OASIS OF KHARGA

By F. W. Oliver, F.R.S,

The Kharga Oasis is off the beaten track in Egypt and,

although connected with the Nile Valley by a narrow-gauge

railway, the existence of a weekly train has failed to attract

travellers in appreciable numbers from their accustomed round
of Nile Valley temples. A consequence of this neglect is that

the habits of oasis-dwellers remain much as they must always

have been
;

their cultivations primitive and unprogressive
;

whilst the numerous temples and other architectural remains

have been less intensively investigated than their merit s deserve.

The occasion which provides the subject matter of the present

paper was a visit of a fortnight’s duration (first half of February,

1931) undertaken by eight members of the botanical depart-

ment of the Egyptian University. As the majority of the

party were Egyptians, it was possible to get on close terms with

the inhabitants, and to see oasis life from an inside point of

view.

The Oasis of Kharga, otherwise the Great Oasis, is reached

in twenty hours from Cairo. The Nile Valley is left at Farshut,

and the journey continued by narrow-gauge across the Libyan

Desert Plateau and down into the oasis to the principal village

of Kharga, where is the seat of Government. This desert

journey, in addition to the actual crossing of the high plateau

(nearly 100 miles), includes the necessary ascent and descent of

ravines or wadis, which provide splendid view points—especially

the Wadi Refuf, which leads down to Kharga. Thus, without

effort, the traveller obtains an excellent impression of the utterly

desolate character of the Libyan Desert. Moreover, there

being numerous “ stations ” or water dumps, which are re-

plenished from the train, the passengers have frequent oppor-

tunities of stretching their legs. The Libyan Desert is practically

dead ground, and, once out of the entering ravine, we saw no
plant till we reached the oasis.

Our first view of the oasis, a thousand feet below, was from
the upper part of the Wadi Refuf. It appeared as a great
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plain spread out below, essentially a deep-lying desert within

a desert. From the edge the expected date palms and green

fields are barely perceptible ;
for although the oasis has an area

approaching 4,000 sq. miles, not more than 1% of this area is

cultivated, the little patches being associated with villages

strung out on the major (north and south) axis of the oasis,

more than 100 miles in length. The plain at our feet seemed

the colour of oatmeal
;
we judged it generally level, with occas-

ional island mountains standing up from the floor, especially

in its northern part. To the west and south it merged in the

surrounding desert, whilst to the north and east it is steeply

enclosed by the precipices of the 1200 ft. escarpment.

Our party was accommodated at the Government Rest

House at Kharga village, which in all respects we found most

comfortable. It may be added that there is another rest house,

or small hotel, near the station, which is available to visitors

who prefer to be catered for.

General Physical Characteristics

Like the Libyan Desert, the oasis is rainless, and cultivation

depends on artesian wells drilled to a water-bearing sandstone,

500 ft. below the floor. Many of these wells (or ains) date back

to the Roman occupation, and some probably belong to an

earlier date. Land, as such, is of no value here
;
it is the man

with water who is king. The inhabitants number less than 8000,

a fraction of the former population. In area, the oasis is com-

parable to the combined counties of Norfolk, Suffolk and Cam-

bridge, though in out-line it is very different, being a narrow

rectangle, 120 miles from north to south, and about 35 miles

across. The principal village (Kharga) is roughly on the lati-

tude of Luxor (25° N.) Though more or less level, the floor

varies in height from an average of 150 ft. to occasional points

where it closely approaches sea-level. Away to the south,

where there is no escarpment, the floor gradually rises to the

level of the plateau.

In the process of excavation of the oasis certain important

isolated hills survive, notably Jebel Tarif and Jebel Ter to the

N., and Ghennima and el Ghennaim to the E. of Kharga village.

The first two are important as sheltering Kharga from the wind

and driven sand, which are the bane of the oasis. Further S.
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s the Gorn of Gennah, an accessible view point, most useful

is a land mark.

Sketch map of Kharga Oasis and the adjacent Nile Valley. North
and east of Kharga village are the four isolated hills referred to

in the text, that nearest to Kharga being Jebel Ter. Kasr el

Ghuata is just S. of Gennah. D, el Dabadib
;

M, Meheriq. In the

S. are the two villages of Maks, N. and S.—From Beadnell.

The limestone forming the plateau is of Eocene age, and be-

jieath this the chalk of the Upper Cretaceous, followed by various

hales and sandstones, till the artesian water bearing sandstone

3 reached at a depth of 4-500 ft. below the oasis floor.

Conspicuous surface features of the floor are the sand dunes,

acustrine sands and clays, and, on the escarpment, calcareous

j

ufa.

Possibilities of cultivation depend entirely on water from

leep artesian wells, of which there are more than 200 in the

>asis, with an aggregate daily discharge of 11| million gallons,

is estimated by Beadnell in 1909. The water is discharged

mder sufficient pressure to bring it to the surface, and is led by
rrigation channels where required. The water comes up
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warm, 86°—90° F., and is often highly ferruginous, so that

deposits of ochre are found along the channels. These wells

are mostly ever flowing, and many are of extreme antiquity.

The actual drilling is effected by lengths of boring rods screwed

together as requisite—the whole system of rods is suspended

from a derrick, and raised and dropped by a squad of men opera-

ting a lever. This percussion method is slow, and to reach

the artesian water may take six months or a year. Still, time

is nothing in the oasis. Old, choked wells are reopened and

made efficient by the same means
;

the drilling rig in place

at an Ain near Gennah is shown in PI. I. (The iron tools

lie at the left-hand corner, and the lever for raising is the oblique

pole touching the ground by the seated figure. The little

tree behind the standing figures is a Doum Palm.)

Sand Blowing
An outstanding and enduring feature of the physical environ-

ment, and a perpetual menace to the inhabitants of the oasis,

is the eternal drifting of sand. The Libyan desert plateau

is one of the world’s great open spaces
;
being rainless, it is

barren
;
and its surface continually disintegrates under the

influence of heat, cold and wind. The prevalent wind in our

region is N.N.W., and this arrives laden with sand from the

plateau. Wind velocities rule high, and every third day are

sufficient to transport sand. As a consequence the escarpment

is smothered with sand drifts, along which fresh supplies are

continually transported to the oasis floor. The photograph

(PI. IV above) of part of the escarpment at the Wadi Refuf

illustrates this condition. It might be supposed that the whole

excavation was rapidly filling up, and it is certainly true that

more sand enters the oasis from the N. than leaves it from the

S. At the foot of the escarpment most of the sand is reorganis-

ed into travelling units or dunes of characteristic form, called

barchans (or, locally, Ghouroud ) . These barchans are of

crescentic plan, with the concavity in the forward (leeward)

direction. They represent the primitive form-type of the

travelling dune, unfettered in its free movement by any

retarding action of vegetation, A barchan is the natural form

assumed by a heap of sand driven by the wind in a definite

direction. The projecting slopes travel faster than the main

body and move in advance, and these cusps are kept fed with
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Trans. N. & N. Nat. Soc. Vol. XIII. Plate III

Typical travelling dune or Barchan

Wind breaker at Kharga
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and which slides along the perimeter on either flank of the

iune.

Seen on the oasis floor, these isolated dunes, arranged in lines

>r corridors, and all facing S., present a strange spectacle. They

ire beautifully modelled, smooth and delicately shaded.

The high lights are yellow whilst the shaded portions appear

flue and purple, effects which are exaggerated as the sun

.pproaches the horizon.

Text-figure 2

Plan of medium sized Barchan.

Here are measurements of a small, typical example :—cusp

0 cusp, 150 metres ; from centre of chord to foot of talus

lope, 90 M.
;

thickness, front to back, 200 M.
;

height of crest

5 M.

The inner (talus) slope stands at the angle of repose of loose

and (about 33°), and from the summit appears to be very

teep indeed, an illusion depending on its smooth surface and

perhaps on the austere architecture of the whole. The angle

A slope on the windward (convex) side does not exceed 10°.

1
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The rate of travel of barchans, according to observations

by Beadnell, ranges from ten to twenty metres per annum.

So that supposing a barchan to maintain its individuality for

the whole period, it should take from 10 to 20,000 years to

travel the full length of the oasis.

Reference has been made to the fact that barchans are not

promiscuously scattered over the oasis, but tend to run in

definite tracks or corridors. These must be largely determined

by the facilities which the relief of the escarpment gives to

the feeding of sand into the oasis, and also by the distribution

of the dunes on the plateau itself. We had no opportunity

of exploring these spots, in view of the shortness of our visit

and the numerous objectives. An aerial photographic survey

of barchan distribution would be a useful starting point for

further study. It could be accomplished in a few days.

Barchans vary much in size and rate of progression, and

sometimes seem to overtake one another and coalesce. From

favourable view points, twenty or thirty may be seen at once,

and their total number must be large.

In their travel barchans are liable to impinge on villages

and cultivated land, and when this happens, evasion seems

impossible, and the settlements are overwhelmed.

Nor is the wandering dune the only method of sand-travel.

In addition to the organised progression of the barchans, there

are isolated sand grains drifted by the stronger winds. Some

protection from this flying sand is obtained by building V-

shaped walls in front of important objects, such as wells. These

walls are given a rough and irregular surface, with large holes
|

or concavities left, whereby it is supposed that the wind is more

effectively broken up and deflected, and in such a way that the

flying sand is shepherded harmlessly to right and left of the

critical point. The idea of these walls tradition ascribes to

the Romans. An example, near Kharga railway station,

protecting a well, is shown in the photo on PI. Ill (below). It

seemed to be fulfilling its purpose. Should this tradition be

well founded, these must be the world's oldest constructions

in sand defence. So far as Europe is concerned the treatment !

of the problem was not seriously considered till the 18th century

and actively in its closing years. The foundation of modern
\

dune technique was laid down mainly between 1795 and 1830.
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A clear distinction has to be drawn between flying sand and

the slowly moving barchan. As long as the latter keeps out

of the way it doesn’t matter. It only becomes significant

when it makes a direct hit on human settlements and culti-

vations. Its course is determined by the location of points

of sand-supply and by the direction of the wind. If a village

is originally located with sound judgment, this evil can be

evaded.

Flying sand is a more constant nuisance and menace, especi-

ally in exposed situations. The village of Kharga itself is

relatively fortunate, being screened and sheltered by the island

mountains Jebel Tarif and Jebel Ter, but further south such

defences are lacking. Consider the case of an original village,

established beside its well at ground-level. With the begin-

ning of cultivation and the establishment of crops and trees,

a stabilising agency has been created. The shelter thus pro-

vided breaks the velocity of the wind and the burden of sand

is dropped on the village. To some extent the evil is mitigated

by arranging the settlements end on to the wind, so that a

minimal face is presented for sand accretion.

The phenomenon precisely parallels the growth of any vege-

tated sand dune, and so from year to year the level of the

ground is raised by constant accretion. If this growth be only

one centimeter a year, this means twenty metres in 2000 years.

Consequently nearly all cultivated places rise in level to form

low hills. In some degree this accretion is favoured by the

cultivators, as the new matter operates as a continuous ferti-

liser of the soil. But it has the inherent draw-back that both

the well head, and the ground to be irrigated, being raised, a

height will be reached to which the artesian pressure can no
longer raise the water, and irrigation becomes ineffective. This

trouble is aggravated by the accumulation near the well heads

of their periodic cleanings. These mounds, together with

wind-drifted sand and dust, have reached a height of perhaps

twenty-five metres at, e.g., Ain Ramah (a very ancient well).

The well flows at a lower level in a deep gorge, constantly

threatened with destruction by the collapse of the sides. To
remove such an enormous mound to-day would be too great

an operation. The position of affairs will be understood from
the photo of Ain Ramah on PI. IV.
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Even during the short period of our visit, on two occasions

we encountered dust storms. A calm morning followed a

calm night (nights are always calm here), when at 9 a.m. there

was a rustle in the crowns of the palms. The distant cliffs

of the escarpment became obscured by the rising dust, and by

9.30 general darkness and discomfort ruled. On another

occasion such a storm overtook our three cars when returning

to Kharga from Beris, in the far south of the oasis. Though

we travelled in close order, it was impossible for the cars to

keep in sight of one another, and it had to be arranged, for

mutual safety, that we should rendezvous at pre-arranged

points on the route. The Sudanese drivers of the Government

Fords that had been placed at our disposal deserve great

praise for the knowledge of direction they showed on all occasions

on ill-marked desert trails, even at great distances from their

H.Q. at Kharga.

Anyone sceptical of the magnitude of the dust menace has

only to experience one of these storms on the open desert to

become completely convinced.

A further example of the effect of retention of drifting sand

by vegetation, and one of some economic importance, is the

fate of irrigation channels. These when first laid down are bare,

banked channels leading from a well to the lands to be culti-

vated. With the wetting of the banks, wind-drifted seeds are

able to germinate, and the banks become clothed with plants.

These collect sand and the channels are gradually raised.

Eventually a height is reached at which the channels can func-

tion no longer and have to be replaced by a fresh system. With

supervision through the ages from the beginning, such channels

would be constantly weeded and this defect avoided.

Our photograph PL V. (above) shows a short stretch of such

an irrigation channel leading from Gennah to land several

miles away, near the Gorn of Gennah. This channel is of

recent origin and, having attracted tamarisks, is rapidly build-

ing up its banks. Its predecessor, a few hundred yards away,

derives from Roman times, and was overtaken by the same

fate.

“No more thy glassy brook reflects the day,

But, choked with sedges, works its weedy way ;

”



Trans. N. & N. Nat. Soc. Vol. XIII. Plate IV

Escarpment smothered in drift sand, Wadi Refuf

Ain Ramah
;
Well encumbered with accumulations of mud clearings

;

a Balanites tree on left
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Trans. N. & N. Nat. Soc. Vol. XIII. Plate V

Sand done on lee side of Kasr el Ghuata
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Lacustrine Deposits

A strange scenic feature, common in many parts of the oasis,

especially in the N. near Meheriq, and further S., stretching

from Bulaq to Beris and Dush, is the remains of a surface

deposit which, once forming a continuous plateau, is now carved

into fantastic ridges and blocks through the action of wind-

driven sand. In the region S. of Beris this layer has been cut

by the wind into long, steep-sided ravines with occasional

lateral connections. In such places a motorist may easily

lose himself, and this is the more tantalising as the villages

stand on hills and are perfectly visible. At the worst he can

reach security by a rough scramble across country and get a

guide to extricate the car. The carved blocks often stand

fifteen to twenty ft. high, broad and high in front (i.e. N., to

windward) and tapering behind characteristically (for 100 ft.

or more) where the flying sand has chiselled away the soft

deposit. They often resemble rude sphinxes, and it may be

that this is the primordial form which suggested the sphinx
to the mind of the artist. They are represented in the photos,

on PI. VI.

The precise origin of this deposit is unknown. One view is

that it is a lacustrine deposit dating back to a period when the

floor of the oasis held a lake
;
on the other hand it may be wind-

borne.

When intact, the sediment provides valuable land for culti-

vation
;
it is also quarried and added as manure to the fields.

About the Villages

The inhabitants of the oasis, everywhere so far as our experi-

ence went, give the stranger a cordial and stately welcome.

Our visit to Bulaq was characteristic. On the day of the dust

storm referred to above our cars formed up a few hundred
yards from the entrance to this village.* Speedily a group of

Sheikhs and leading people had assembled and were pressing

us for a visit. The invitation was accepted for the morrow.
We were received in state by the Omda (Headman) and a score

of leading men, in a grove of date palms where chairs had been
placed. At the reception dried dates and sugared tea were

* In the absence of a suitable photograph of the approach to Bulaq,
there is given on PL X (above) a view of the village of Dush, in the far S.
of the oasis

;
it may be accepted as characteristic.

6
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served (tea which makes the normal beverage seem insipid),

hospitality which was renewed at intervals during the visit.

Alike, whether we were being conducted round, or had come

to anchor for another collation, in addition to our official hosts,

we were accompanied by a silent crowd of dignified villagers,

alert and observant (cf. PL VII). Inquisitive visitors are

always rare birds, and when these include a few Europeans,

it becomes almost an historic occasion. The Omda told us of

a certain English Professor who had found his way to Bulaq in

a previous year and had promised to write a book on his ex-

periences—the appearance of which was still eagerly awaited !

We detected no trace of the apathetic or even hostile attitude

of the inhabitants recorded by travellers of a hundred years

ago (e.g., Edmondstone, Hoskins), but, as they came in parties

armed to the teeth, it is hardly remarkable that the inhabi-

tants should have been a little shy. We found our hosts eager

to show and tell us everything, their houses, fields and gardens,

date palms and wells. We were shown their handicrafts, which

include all sorts of fibre products of the Doum Palm (trays,

baskets, mats) and some rush matting of excellent quality,

which compare favourably with similar products at home.

The oasis people are sometimes charged with laziness, but

the charge certainly does not apply to the women. You will

see a woman sitting under an improvised shelter from the sun,

suckling a baby, goats grazing under her command, several

chickens perched on her shoulders, all the time busy with the

weaving of a Doum palm basket of admirable workmanship.

These pieces, often tastefully decorated with coloured wool, are

sold to strangers for a few piastres, perhaps one twentieth of

the price they would fetch at such a shop as Liberty s. Bulaq

is a great centre of this industry, and thousands of the familiar

fibre-bags, used all over Egypt in place of wheel barrows, come

from this village. The wholesale price is about three farthings

apiece.

The mainstay of the village, with its 1000 inhabitants, is

its grove of date palms, numbering 20,000 trees. As the produce

of these has an average value of 60 piastres (12s.), the crop is

worth something of the order of £10,000. Beside the date

and fibre products, the nuts of the Doum and Citrullus fruits

(medicinal) are exported, together with Acacia fruits for tanning,

I
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and some turkeys. Thus we bought an excellent turkey of

fifteen pounds at Beris for four shillings.

Scattered about in the palm groves are numerous private

gardens. These are entered by low square doors in the mud
walls, which can be squeezed through, stooping. We found

the owner of the one we visited in the act of planting a vine,

and proud to do the honours. There were also isolated trees

of orange, lemon, fig, guava and apricot, with potatoes, sweet

potatoes and tomatoes. Fruit growing, though the product

is excellent, is quite unorganised—not in ordered orchards, but

anyhow. Here and elsewhere we convinced ourselves of the

unlimited potentialities of the oasis for fruit farming, far in

excess of present production. Field crops are referred to

in a later section.

The irrigation arrangements at Bulaq seemed modern and
efficient and, judged by oasis standards, distinctly progressive.

At one point on the outskirts I noticed a bony-looking cow
grazing on rushes, whilst a plump donkey near-by was having
freshly mown, green wheat fed to it. On enquiring the reason

for this difference in treatment, the owner replied " Well, you
see Sir, the cow is content to eat rushes, so we let her. But the

donkey has to carry burdens to other villages and have a smart

appearance
; moreover he declines to eat anything else at this

season, so we are obliged to give him wheat.”

Women were not much in evidence here unless we surprised

them in courts and alleys. I remember at Gennah we suddenly

rounded a corner of the village where women were sitting at

ease with their children and occupations
;
they instantly packed

up and skedaddled. In the lanes among the palm groves at

Kharga if we met a woman out walking, she would draw into

the wall and avert her face whilst we passed.

Near the well at Bulaq an Acacia Tree had formerly split in

two and the halves, falling in opposite directions, had both
taken root and continued to flourish. As the spot had acquired

merit from this miracle, we asked the local notables to group
themselves about the prostrate trunks, when the photograph
shown in PL VIII was taken. The female figure on the right

is Miss Hilda Kern, a young Dutch lady who was acting as

scientific assistant to Dr. J. P. Lotsy. She had run into the

picture at the last moment to mark the point of origin of the
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right-hand section of the stem. The inhabitants had never

seen a fair-haired Kuropean girl before, and could hardly take

their eyes off her. Her presence also had this advantage, that

when the women at a moment of surprise fled to their quarters.

Miss Kern was able to follow them up without impropriety,

take photographs and explore the inmost recesses.

Miss Kern, having kicked over the traces with the sanction

of all, was able to advance further. She would, for instance,

command dignified sheikhs to sit for portrait studies, and was

never repulsed. On the other hand, breaches of etiquette on

their side would be sternly repressed. Thus at Beris, a village

in the extreme south, on arrival at the Rest House, the Omda

and others assembled to receive us. When the ceremony

was at its height a quaint, dwarfish figure of fun, carrying a

walking stick larger than was necessary, suddenly appeared in

our midst, a sort of Charlie Chaplin, giving a welcome touch

of comic relief to a solemn performance. All his movements

seemed to caricature (perhaps unconsciously) the mannerisms

of his chief, and had just the right degree of exaggeration to

indicate their source. His intrusion, though fully appreciated

on our side, was distasteful to our hosts, and this impish figure

disappeared from our midst under the escort of a suddenly

improvised Serjeant-at-Arms. I heard later that the intruder

was “ only the village schoolmaster,” and that his interven-

tion at this early stage was considered premature by the master

of the ceremonies. This explanation is hardly convincing.

We had frequently met schoolmasters in the first flight, so this

one was hardly suppressed, qua schoolmaster. It was the

(to them) well known exuberance of his comic gift, combined

with the uncertainty of its direction, that had brought about

Charlie Chaplin’s downfall, lest sheikhly dignity should suffer

in the eyes of strangers.

After spending four horns at Bulaq, we parted from our hosts

with expressions of mutual good will.

Another village stroll was round Kharga itself, where the

population is four times as numerous as at Bulaq. Our guide

on this occasion was Sheikh Ismail Ibrahim, who in addition

to holding an influential position In the regulation of the wells

and wafer, had a garden with several curious plants in which

he was interested. He demonstrated to us some of the dis-
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tinctive characters between male and female date palms, when
not in flower. In the former the leaflets are somewhat further

apart, and the spines begin to be sharp from the very base

of the frond (or “ branch ” as it is commonly termed). The
expert recognises the sexes in the palm probably without con-

scious analysis, as one recognises the face of a friend. But
like most keen gardeners our Sheikh was really interested in

the rarities and treasured oddments of his garden. The every-

day things of oasis cultivation he took for granted. It was as

though having strayed into a garden where there were rock
plants, we had asked to be shown the roses, cabbages and
potatoes ! He also showed us his diary which contained men-
tion of political events, news of which had drifted to the oasis

from outer Egypt, with references to any unusual visitor or

occurrence, as well as occasional notes on plants, in which he
was interested. Being requested to indicate the most striking

entry in the diary, the Sheikh pointed to a record of two German
students who arrived in the oasis on foot, without guide or

transport, and carrying rucksacs. They crossed from N. to

S., and continued their journey in the same manner. Their
safe arrival in the Sudan was afterwards reported. The epi-

sode was post-war, and in the Sheikh’s opinion such a thing
had never previously been known. A member of the Desert
Survey, to whom I related the matter, said that in his opinion
such a feat was impossible, from lack of water.

The village itself is a dense cluster of mud huts, accessible

by a labyrinth of narrow passages, partly underground.!
It is cool in summer and useful for retreat in case of a Dervish
raid. We visited the potter in his shed, and I noticed in one
of the streets a whitewashed wall where the village artist had
recorded his impressions of such objects as railway engines,

camels, etc. Among them was a sketch of an airship, which
suggests the possibility that the German Zeppelin, which
cruised far S. into upper Egypt during the War, may have crossed
the oasis.

t Cailliaud, in Travels,” 1822, writes :

—
" To secure a degree of

coldness, and guard against the sands, the inhabitants have laid planks,
and raised floors over the streets

;
here and there are some openings,

but so obscure are these passages, that in midday, we have to grope
along the walls with our hands : this is an odd idea, which I never met
with elsewhere.”
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Many children accompanied us on our rounds (PI. IX) and

when we reached an open space containing the village shop

Dr. Lotsy purchased a large bag of sweets, which he distributed

to those who had accompanied us and to others who were

recruited when his largesse became noised abroad (PI. IX).

Presently, meeting the head nurse of the hospital, Dr. Lotsy,

wearied by his exertions, handed over the residue so that she

might continue the good work.

Passing the school, the Master in charge invited us in.

A geography lesson was in progress, and the children s books

showed sketches of volcanoes, lakes, isthmuses and peninsulas.

Among the wall diagrams and charts, I noticed one showing

a St. Bernard dog going forth into the snow on his errand of

mercy, with the Matterhorn unmistakable in the background.

It was evident that the oasis dwellers were being taught more

about the outside world than we had ever learnt about an

oasis ! Drawing books were also produced, and the style

of work showed much in common with certain ancient mural

decorations I had seen in a ruined Sheikh’s tomb. One of

the scholars recited with feeling some lines from the contem-

porary Egyptian poet Herrawy ;
being in Arabic, I understood

not a word, but was greatly impressed by the delivery. In

another room boys were reciting the Koran in a sort of sing

song. When a boy can recite the Koran by heart and pass

a test thereon, he is qualified to proceed to the University of

El Azhar at Cairo, whence, after ten years’ study, he will return

to his village with sheikhly rank.

The children of the oasis are most engaging, but they seemed

rather pinched and not as robust as country children should

be. Sometimes, on the outskirts of a village, we encountered

them in charge of goats grazing on the desert herbage. We

generally called them to us and gave them small coins. When

asked what they would spend them on, the invariable answer

was “ tea and sugar.” Every child carried a small wallet,

and when these were opened the contents were always the

same, a single dry crust of slender proportions. As this was

the ration for the day, sunrise to sunset, it seems that the

children are underfed. No race could exceed the Egyptians

in kindness to children, so if the children are underfed, it must

be in consequence of shortage. Perhaps the crops raised are
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calculated on too narrow a basis, so that if an opportunity

arises of selling a crop for cash, the temptation is too great and

the community suffers. It may be added that the children

of the oasis never importuned us for backsheesh. Malaria

is another frequent scourge, owing to the pools of stagnant water

that accumulate from the wells not being under control and

running to waste. However, we saw many signs of the

benevolent goodwill of the government in welfare work, and
in time, no doubt, these defects will be overcome.

The Botany of the Oasis

Essentially, Kharga Oasis is a desert within a desert, though

at a lower level. Rain falls so rarely as to be negligible. In

the Libyan desert much of the ground is dead, i.e., if watered

there is no response, owing to the failure of seed to survive over

the long interval between two successive showers. The
fertility of the oasis depends on the presence of artesian water

sealed in a layer of sandstone at a depth of 400 to 500 feet below

the floor. Some genius in the uncharted past had the inspira-

tion to drill a deep hole, water gushed td the surface, and

cultivation by irrigation became possible. Or, the discovery

may have been accidental. To the Romans is attributed the

development of well-boring technique, and many of the existing

wells date from their time.

From what we saw in our journeyings about the oasis, we
formed the opinion that plants grow only within the limits of

existing irrigation, or in places no longer watered, which in

former times were subject to irrigation. In saying this it is not

intended to imply that recent viable seed, if brought by wind
to a spot moistened by a rare shower, would not germinate and
establish, but such occurrences must be exceptional.

The conspicuous plants of the uncultivated desert include

Calotropis procera, Hyoscyamus muticus, Citrullus colocynthis,

whilst the camel thorn, Alhagi manrorum, is extremely common,
especially on sandy areas where it builds small dunes (PI. X,
below). The tamarisk (including T. mannifera, arborea and
articulata) also establishes in such areas, and is capable of

building up fairly high dunes (PI. VI, below). Unquestionably
the roots of these two genera penetrate very deeply into the soil.

Direct evidence of the depth is not available, but roots of

Alhagi, sometimes two inches thick, can be traced six feet
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down without perceptible tapering. Long extension of course

occurs on a rising surface of accreting sand, but good evidence

exists that this plant can penetrate even hard ground to

considerable depths. Information on such points is hard to

get ;
actual digging is out of the question, but the experience of

quarrymen and well-diggers might help to an answer.

Most notable of the semi-wild trees is the doum palm

(Hyphcene thebaica [PI. XI below]). Unlike the date palm,

its stem forks repeatedly, and it has fan-shaped leaves. It

is to be found especially on the outskirts of villages and on land

left long fallow. Its fruits are hard nuts the size of goose eggs.

The outer pericarp, unattractive though it be, is used as food.

The leaves and fibre find enormous application in the weaving

of mats and baskets, as already mentioned. It evidently

roots deeply and is tolerant of dry places.

The phanerogamic flora of the oasis numbers 260 species and

varieties, according to the enumeration in Muschler s Manual

Flora,” of which about 150 were foundin the course of our visit.

The large number of aquatic plants was an unexpected

feature, the following genera occurring in the little streams and

wet meadows :—Potamogeton, Ruppia, Zanichellia, Naias,

Typha, Phragmites, Heleocharis, Lemna, Nymphsea, Samolus,

Veronica Anagalhs, Utricularia.

In the salty pools, where the waste from the irrigation

collects, of higher plants only tamarisk, Ruppia and Zanichellia

occur. The floors of these pools are mainly carpeted with

Chara, bright orange in colour at the time of our visit from

their dense covering of antheridia.

The pools of the wells (PI. XI, above) are rich in blue-green

and other algae . Collections of these were made by th e algologist

of the party, Nayal Eff. and are in course of determination.

In the case of a newly-drilled well (near Meheriq), that had been

running for only fourteen days, a rich flora was already establish-

ed, including Ulothrix, a Cosmarium, a Chlamydomonas, Lyng-

bya and other blue-green forms. This shows that the oasis soil

must be.well stocked with the resting germs of these organisms.

The richness in aquatic flora impressed us all. We could

not help wondering whether what we were finding might not

be the direct survival of a more ancient flora deriving from the

days when the oasis had a moister climate than now, and might
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even have contained lakes. That a wetter period ruled since the

oasis came into existence as a depression, and not so long ago

(geologically speaking), seems to follow from the leaf impressions

so richly preserved in the calcareous tufa of the escarpment.

What these plants were should be known in good time
;
that they

were not extreme xeromorphs is certain from their general facies.

Further, the existing aquatic flora of Kharga seems more

fully representative of an aquatic flora than is the existing

oasis desert flora representative of a desert flora, as we know it

near Cairo. Though certain types are plentifully represented,

they are specifically not very numerous, and include few of

the more distinctive desert types.

To give definiteness to these statements we have analysed

the list of 191 desert plants enumerated by Schweinfurth in

his well known list in Page May’s Guide to Helwan. The

number of species of all the principal families for Helwan is given

in the annexed table and, alongside, the number of these same

species which are either recorded for the Kharga oasis, or were

found there by us. Of the 191 plants, forty-one occur at Kharga.

The detailed figures are striking, and show that a large majority

of the most outstanding desert types are unrepresented.

Even when generous allowance has been made for the differ-

ence in latitude between Kharga and Helwan (300 miles) it is

evident that the oasis desert flora is uncharacteristic and can

only be termed meagre. Here is the table :

—

Cruciferae

Helwan
(Schweinfurth)

10

Kharga.

1

Resedaceae 6 1

Caryophyllaceae 7 0

Paronychiaceae 7 1

Geraniaceae 6 1

Zygophyllaceae 10 1

Papilionaceae 10 1

Ficoideae 3 1

Compositae 32 7

Convolvulaceae 2 0

Boraginaceae 13 1

Scrophulariaceae 3 0

Labiatae 5 0

Plantaginaceae 6 1

Salsolaceae 17 6

Polygonaceae ... 3 3

Euphorbiaceae 2 0

Liliiflorae 3 1

Gramineae 19 3

Other Families 27 12

Total species 191 41
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The position which we were disposed to accept provisionally

is this : Is it possible that the oasis is not yet fully settled

with desert types ? If the desert aspect is more recent than

the aquatic, then we seem to have an explanation. Evidently

the establishment of a desert flora is a difficult operation when

a waterless barrier like the Libyan desert everywhere surrounds

the area of colonisation. So far, although a few species have

obtained a firm hold of the ground, the desert population as a

whole has lagged behind. To what extent colonisation has

been retarded by the grazing of stock it is impossible to say,

though I imagine this influence is appreciable.

Fossil Plants, so often found as silicified wood on Egyptian

deserts, seemed to be relatively rare in the areas visited by us.

The only piece we found (N. of Kharga) turned out on section-

ing to be a well preserved conifer (Dadoxylon egyptiacum)
;

it was destitute of annual rings. This is the first piece of petri-

fied wood I have examined in Egypt that was not Nicolia, the

staple of the " petrified forests,” a timber often compared

with a modern Caesalpinia. As the fragment was lying on the

surface there is no information of the actual horizon.

In the limestone tufa which overlies parts of the escarpment

numerous impressions of dicotyledonous leaves occur. We
had no opportunity of visiting the escarpment, but on my return

to Cairo I was shown a very fine block by Miss Gardner, who,

unknown to us, had been staying in the oasis about the time

of our visit, on an archaeological and geological mission. These

impressions will be well worth careful determination, whilst

further search should be made for petrifactions.

Trees and Crops

The tree of the oasis, par excellence, is the date palm. It

gives character to all cultivated spots. The sale of dates is

the main economic prop of the district. We were told that

there were some 100,000 bearing trees, about 12 per head of

the population. At Bulaq, which is well furnished, there are

20 trees per head of the population. The yield per tree should

be at least 100 lbs., worth 60 piastres (12s.). So that the entire

crop of the oasis should be worth £60,000—roughly £7 per

head of the population. These dates, most of the Saidi variety,

go away as dried dates and find a ready sale. We found them
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excellent eating, and an open tin which stood on the table of

our mess needed constant replenishing. The great occasion

of the year is in autumn, when the Bedouin merchants come

with strings of camels to buy the crop.

Hoskins (Great Oasis p. 37) does justice to this tree in the

following passage :— The beauty of an Arab village depends

almost entirely on the luxuriant groves of graceful palm trees

which surround it. The variety of the tints, the symmetry

of the branches hanging gracefully like the feathers of the

ostrich, and the constant freshness of the foliage, gives a peculiar

charm to these trees ;
and when they are agitated by the breeze,

their rustling noise is as the gentle murmuring of a stream

;

well may the Arabs delight in reposing under their shade.”

If the beauty of the date palm is largely a collective one,

that of the Doum palm is individual. Commonly it is rather

sparsely scattered on the borders of cultivation, and invades

areas no longer irrigated. Though wild and able to look after

itself, I doubt if there is a single specimen in the district with-

out an owner, as it is valued alike for its nuts and its fibre.

A good tree should carry 1000 nuts, having a value of perhaps

thirty piastres.

Cultivated fruits include orange, lemon, guava, vine, apricot

and olive, all capable of extended development. Conspicuous

by all the wells is Acacia arabica (PL VIII), giving a valuable

timber, durable for casing the wells. It was surprising how
quickly these acacias grow into large trees. Thus at Jaja we

made enquiries as to the age of a particularly fine group

and were told by the Sheikh that he had planted them himself

about thirty years ago. In Egypt generally the rate at which

trees grow when properly irrigated is amazing to those

accustomed to European standards.

Salix safsaf is frequent in similar positions. Occasionally

the Bito tree (Balanites) is to be found, with its good tasting

drupes, carried on a tangle of thorns (PI. IV, below).

The staple cereals include wheat, barley and rice. The last

named can grow in salty places and, being extravagant of water,

has an indirect value, as through it the soil gets well soaked

and the surplus salts washed out.

Sorghum (Millet) we found traces of in many districts,

especially S. of Kharga, though in the N. at Meheriq, which
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is exposed, it is broken by the wind. Mais we heard of

nowhere.

Of leguminous crops lucerne is the most general, and this

is in conformity with dry farming practice elsewhere. Bersim

was much less general, though progressive communities

were handling it. The usual reply about bersim was that “ Our

fathers did not use it.” The lucerne provides one cut a month.

Vigna was in use as a summer fodder. Peas and Arachis are

also grown. Sesamum, we were told, was not successful.

Cotton was known only in single specimen plants, so that the

recent slump in the commodity does not affect the equanimity

of the inhabitants. Their conservatism had staved off an

economic crisis.

Sand Control

The general phenomena of sand-drifting have already been

described. Sand annoys the inhabitants in three distinct

ways.

1 . As flying particles which lodge wherever the conditions

are stabilised, especially by vegetation, raising the level.

2. As an agent of erosion.

3. As wandering dunes which overwhelm dwellings, cul-

tivation and wells.

It is a cardinal principle of perfect sand control that the

source must be controlled
;
then the sand cannot leave the

ground and the nuisance is abated. The source here, though

unexplored, is evidently the thousands of sq. miles of desert

surface to the N. of the oasis. This could only be controlled

by planting, which is not feasible.

So we are driven to the next best thing, which is to deal with

the sand after it has entered the oasis, but before it reaches

vulnerable objectives. Such stabilisation, so far as flying sand

is concerned, could be effected by laying out certain protection

belts to windward of cultivated and inhabited areas. To do

this means the methodical planting of the belts with such

things as are known to thrive under the conditions, viz., alhagi

and tamarisk. These at any rate in the first instance
;
they

might have to be followed by further afforestation. In this

connection Eucalyptus might be considered.

For the establishment of such protection belts a special
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supply of water would have to be provided. Wells would have

to be sunk for this purpose alone, and reserved for the cul-

tivation of the contemplated protective dunes. The positions

to be occupied by all these protective measures would be

determined after observation and experiment by the controlling

officers of the service of protection, whilst suitable labour

could be obtained in the oasis itself, provided, always, that

a means of activating the inhabitants could be discovered.

The simpler problem is the stabilising of flying sand by the

protection belts aforesaid. In the event of large access of sand

it might be desirable to lay out a second belt, later on, to

windward of the first, thus sharing the burden
; but this is

a detail of tactics within the judgment of the officer.

With a wandering dune (barchan) on the march we are faced

with a different problem. If it is approaching a village the

matter may be urgent. Owing to its height, abrupt talus

and rapidity of movement, it would hardly be prudent merely

to let it advance into a prepared belt of tamarisks, etc. It

would probably overwhelm them. The principle of dealing

with the source has to be obeyed here. The belt must be laid,

not to leeward, but on the windward side of the barchan, and
as close up to it as possible. This will have the effect of prevent-

ing fresh sand from reaching it, and also of gradually depriving

the barchan of its motive force (wind). The new growing

dune, that will arise to windward and the plants with which
this dune is covered, will give shelter to the barchan, and by
immobilising it, strip it of its terrors. As in the previous case,

a second windward belt may become necessary. But tactics

will evolve pari passu with experience. The great thing is to

keep tactics from getting stereotyped.

Whilst satisfied that salvation is to be found by operating

along the above lines, where living screens that will keep pace

with the work are employed, experiments with passive screens

are to be encouraged. These, as before, must be to windward,

the object being to discover to what extent it is possible, e.g.,

by using variously curved or sloped hoardings (or erections

of palm stems) to deflect the wind so that it may pass harm-
lessly over the dune.

It is difficult anywhere to arouse people to take precautions

against contingencies that will materialise fifty or a hundred

i
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years hence. The local attitude towards sand is the same as

that of land owners at home towards coast erosion. Nothing

is done till too late, and then there is grumbling because some-

body else didn’t intervene, and because there is no compensation.

The most acute case in the oasis is at Gennah, where village,

palm plantations and the finest ain in the oasis are threatened.

Our photo PI. 1 1 shows the situation. An expedient
,
commonly

employed at the eleventh hour, is to place a screen of palm

leaves on the brow of the talus slope. One such is visible on

the left, and another at the centre of the picture. One might

as well try to avert the consequences of an impending collision

at sea by hanging out a fender at the point of impact as place

reliance on this ancient heresy. Fences on the crests of dunes

were tried in northern Europe (Denmark and Germany) in the

dark ages of dune control, and have been abandoned for 150

years. A further example of this device is to be seen on a dune

near Kharga station—a well chosen site for an object lesson !

When disaster comes, the inhabitants rebuild their habi-

tations elsewhere
;
a well can be drilled by co-operation in a

year
;
the most serious item is replanting the date palms, as it

takes 20-25 years before they can come into full bearing
;
the

date forms of course the financial and nutritive mainstay of

the people.

Any special service of dune control would have to be self-

supporting, i.e., a charge upon the locality. For this to be

successful it is probable that there would have to be an expan-

sion of cultivation and especially of fruit growing. During

our stay we formed the impression that, with careful planning,

the oasis could produce much more than it does at present,

and that the possibilities of fruit production, under methods

adapted to the conditions, were most promising. For success

in this field an outside element, unfettered by tradition, is

essential
;
but it remains to be proved that such extraneous

elements could rise superior to the isolation and to the dead

weight of conservatism and lethargy of the population.

As it was, we noticed differing degrees of progressiveness

at the various villages, and were surprised on the whole that a

population so long isolated, and confronted always with such

inexorable conditions of life, should be holding their own so well.

Moreover, it was noticeable everywhere that the general bear-
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ing towards strangers was very different from that described

by travellers of a century ago.

Most encouraging were the agricultural and horticultural

experiments and introductions in progress on the Western

Desert Corporation Estate in the N. of the oasis, near Meheriq—
an effort ably seconded by the authorities of the Horticultural

Section at Giza. We were particularly beholden to Ahmed
Hamdi Eff., the active spirit here, who showed us a well he had
recently re-opened, and a number of experimental gardens in

which a variety of economic plants are being tried out.

Antiquities

The presence of numerous temples, Roman buildings and
relics of the Christian period, proves that the oasis has a long

and important history. As these, apart from the temple of

Hibis, near Kharga, have been only partially excavated, it is

evident that a rich field awaits antiquarian and egyptological

research
;

whilst even for the casual visitor, who is generally

more interested in ruins than in the physical features of a

country or the occupations of its inhabitants, they form an

obvious attraction.

A great merit of these oasis remains is that they lie for the

most part remote from habitations, amid beautiful surround-

ings, as in the case of the Temple of Hibis (PL XII above).*

This Temple though belonging to the Persian period (Darius,

circa 50CTb.c.) appears to be the evident work of old Egyptian

craftsmen, and holds its own with more celebrated examples

in the Nile Valley. To visit such a charming and secluded

* Cailliaud, the French traveller, is worth quoting on this matter
;

Travels in the Oasis of Thebes, 1822.
“ At present, this fine monument seems as though placed in the midst

of a garden ; on all sides, the avenues are obstructed by date, doum and
palm-trees, acacias, and yew-trees

; citron-trees are growing under the
porticos

;
and a murmuring stream of fresh water serpentines amidst

a multiplicity of shrubs. After long and toilsome marches in the desart,
where the eye can glance at nothing but boundless solitudes—when on a
sudden, palm-trees are seen—when we are drawing near to houses and
cultivated lands—when we hear the singing of birds ; and that object so
longed for, a spring of sweet water appears, the constitution is as it were

—

renewed and it becomes impossible to express the effect produced on the
animal spirits

;
the scene appears more joyous and gay than in any other

possible situation. Hence I enjoyed a satisfaction more ardent than what
even the spectacle of the monuments afforded although they diffused a

,
novel charm over the rich vegetation of this spot

;
in short the whole face

of Nature was embellished by the sun's lustre glittering on the adiacent
mountains in a thousand picturesque forms.”
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place, amid groves of date palms and rice fields, without being

hustled and importuned by would-be guides, donkey boys and

trinket sellers, is a happy and unusual experience.

About a mile north of the temple of Hibis, on a barren hill-

side is the Christian Necropolis, a large collection of tombs and

mausolea, arranged more like a city than a burying place.

These structures are built of sun-dried bricks and are grace-

fully decorated with pilasters, arcading, etc., whilst many of

them are domed (PI. XIII). Formerly, one supposes the

brick to have been covered with plaster, but this has disappeared,

eroded by the constant sand blast—which in due time must

demolish the bricks also. The cemetery was in use in the

3rd or 4th century of the Christian era, and evidently corres-

ponds to an important Christian settlement in the oasis in those

days. In one of the mausolea the dome still carried a coloured

decoration, including many biblical figures, such as Abraham,

Isaac and the goat, Sara, Adam and Eve, Noah, etc., good

enough for recognition even if the names were not given in

contemporary Greek characters in the appropriate sectors.

These paintings are somewhat defaced by later arabic inscrip-

tions, whilst others must have been destroyed. When properly

explored, it would seem likely that much valuable history

about an interesting period should emerge. It is a desolate

and impressive spot.

One more ruin may be mentioned, the temple of Quasr el

Ghuata, situated on an isolated, rocky eminence a few miles

S. of Gennah. This belongs to the Ptolemaic period (circa

240 b.c.). It is small but has beautiful capitals and other

carving. As our photograph shows (PI. XII) it has not. been

excavated—indeed this picture agrees faithfully with a litho-

graph from the same view point, in Hoskins’ “ Great Oasis,”

published in 1837 (PI. XIX), proving that the inhabitants

themselves have a proper regard for their antiquities. Such

disfigurement as occurs is at the hands of a more literate class,

who carve their names and scratch inscriptions ! Even some

of the earlier travellers
(
famous names !) set a bad example at

Hibis. But, as Beadnell remarks, as many of these incisions

are dated, they have a value as showing the progress of erosion

from sand blowing.

The temple at Quasr el Ghuata is congested with perhaps
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Temple of Hibis

Ptolemaic Temple, Qasr el Ghuata







Trans. N. & N. Nat. Soc. Vol. XIII. Plate XIII

Sheikh Nagati (Kharga) sitting between two members of

Botany Staff, Egyptian University

Part of Christian Necropolis, near Kharga

L
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an acre of brick huts or cubicles, which Beadnell supposes to

have been a Roman barracks. These appear to have little

special interest, and might be demolished when the temple

comes to be excavated. Were the outer containing-wall of

the castle left, the temple would then stand isolated in a worthy

and spacious courtyard, the surround giving it protection

from blowing sand. The southern face of the castle, outside,

has a slope of bare sand piled against it, like the lee side of a

marram dune (PI. V., below). I understood from the guardian

that in the seventeen years of his service it had never fluctuated.

Such accumulations are usual in similar positions.

Plans of many of the oasis antiquities have been published

by early explorers, and more recently by Dr. John Ball of the

Desert Survey. They are mentioned here to show that there

are large attractions from the antiquarian standpoint.

Some Personal References

At the very outset of the visit we suffered a sad blow in the

loss of Mahmoud Hamada, one of the University servants who
accompanied the party. Early in the morning of the first day,

Mahmoud was reported as being unconscious, and on taking

the pulse it was obvious there was little hope for him. On the

arrival of the Egyptian doctor from the nearby hospital,

Mahmoud was dead, and the body was shortly moved to the

mortuary for an autopsy. Later, the whole party attended at the

little square by the hospital to await its result (which was heart

failure), and by midday the funeral procession was making
its way to the cemetery on the borders of the village. Mahmoud
was followed to the grave by the Mamur and other Egyptian

officials, by the notables and numerous villagers, as well as by
the members of our party. At some distance from our desti-

nation, the procession wheeled into a desert area, where the

bier was placed on the ground for a brief period, whilst certain

prayers and responses were uttered. Resuming, we reached

the cemetery where the body of Mahmoud was laid in the shallow

excavation that formed his grave. The service, as indeed

all the proceedings, was simple, impressive and sincere.

I am inclined to attribute this untimely loss of a faithful

and much respected departmental servant, to whom we were

all attached, to a too scrupulous discharge of his religious

| 7
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obligations. We were still in the period of Ramadan (the

Moslem Lent) and contrary to the normal practice of discon-

tinuing the diurnal fast when on travel, Mahmoud persisted

in continuing it for one day more. This, combined with his

exertions on our behalf, explains the sequel.

It seems proper to mention here that it came to my know-

ledge, subsequently, that Mahmoud had been setting aside

as much as one third of his slender wages for the training of a

son as a craftsman in metal work—wages which in all did not

exceed £40 a year. On returning to Cairo, it was a great satis-

faction to receive grateful assurances from members of his

family that they fully approved all the steps we had been com-

pelled to take without the possibility of consulting them.

In this sad affair, as in all matters relating to our conveni-

ence and welfare during the visit, we were much beholden to

the officials, and in particular to Gobran Girgis Eff., the

Mamur, who at the moment was acting as Governor. He was

invariably helpful, efficient, and prompt in service. On leav-

ing, he told me he was to be transferred shortly to Amria in

the Mariut (as Mamur), a district I often visit. A month or

two later, when passing this station in the train, true enough,

there he was
;
and it was a pleasure to renew the acquaintance.

We also received many favours at the hands of Sheikh Nagati,

acting Omda of Kharga, who was greatly interested in our

enquiries and gave us much information. His is the central

figure in the portrait group on PI. XIII—a very good likeness.

H. E. the Governor arrived on the last day of our stay, trans-

ferred from a similar post in another oasis. In spite of the

fatigue of the journey, he entertained us hospitably, and told

us it was an added attraction to the post that the Residence

had so fine a garden attached to it, he being a great lover of

flowers. He was quick to detect the absence of the lady member

of the party, whom, not knowing better, we had omitted from

our ranks on this occasion. On returning to the Rest House,

we found the Governor’s tactful rectification of our error in the

form of a bouquet of sweet peas, which he had caused to be

delivered to Miss Kern in our absence. At the hands of the

sheikhs and village officials we received a perfect hospitality

on all occasions. To the Rest House and the good food

locally available, reference has already been made ;
but not to
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the excellent services of Pharaoni Eff. (of the botanical staff)

who as caterer made it possible for us to enjoy these advantages

to the full.

Of the climate, rainfall is so rare as to be negligible. The

highest day temperature recorded during our stay was 96° F.,

and the lowest night minimum, 36° F. By day there is gener-

ally a wind blowing, often strong, from the N., whilst the nights

are calm. Kharga may be described as being at least as windy

a place as Blakeney Point, and with the higher velocities the

air is charged with blowing sand. As a party, we all felt braced,

and developed keener appetites than elsewhere in Egypt. But

of course in summer the oasis must become very hot indeed.

The great blot, I suppose, is malaria
;
but as every drop of water

comes from wells and follows an appointed path, it should be

possible under benevolent supervision to control this scourge.

* * * * *

We left reluctantly. The little train crawled up to the

escarpment in the blinding morning sunshine. At the stations

inhabitants had collected to sell produce and have a gossip.

All the same, they were feeling the cold at this early hour and

were swaddled in extra wrappings. From the Refuf the

striking panorama showed in full detail with the sunlight

falling in the direction we were leaving
;

and by tea-time we

were once more in the Nile Valley. From the junction five of

us proceeded to Luxor, whilst the rest of the party returned to

Cairo. A few days later I followed in their tracks, making the

journey to Cairo by a day train, which was a new experience.

This surely is an experience not to be missed : to follow the

green ribbon of the Nile for hundreds of miles, with its teeming

population. Thus, in one day is obtained an ineffaceable

picture of the richness of Egypt.

Previous Records

On the subject of the Kharga Oasis a number of papers

and books have accumulated. Apart from the references by

writers of classical antiquity, the modern accounts may be

divided into two groups.

First, there are those of pioneer travellers who “ rediscovered
”

the Oasis, set down their general impressions in the form

of an itinerary, and devoted their special attention to the more
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accessible of the antiquities. These were (like our own) of

the nature of flying visits, and are illustrated by the books of

Cailliaud, Edmondstone and Hoskins. Of these the book of

Hoskins gives a spirited and appreciative account of his

experiences, and is of conspicuous value.

The second group includes contributions of later date by
persons who resided in the Oasis for much longer periods,

concentrating on particular objectives, often under govern-

ment auspices. These include the contributions of

Schweinfurth, John Ball and Beadnell. The last named has

published an informative and well-written handbook, which

is the best available guide to the physical and economic

problems of the Kharga Oasis, and is not too technical for

the general reader.

F. Cailliaud.

—

“ Travels in the Oasis of Thebes, 1815—1818.”

Trans, in New Voyages and Travels, Vol. VII, London,

1822.

Sir A. Edmonstone.—-‘‘A Journey to two of the Oases of

Upper Egypt.” Murray, London, 1822.

G. A. Hoskins.—" Visit to the Great Oasis of the Libyan

Desert.” Longmans, 1837.

G. Schweinfurth.

—

“ Notizen zur Kenntniss der Oase El-

Chargeh.” Petermann’s Mittheilungen, XXI, 1875.

John Ball.

—

" Kharga Oasis—its Topography and Geology.”

Survey Dept., Cairo, 1900.

H. J. L. Beadnell.

—

“ An Egyptian Oasis.” Murray, 1909. *

# # # * #

The illustrations accompanying the paper are from photo-

graphs taken during the visit. I am indebted to Miss Kern

for PL III (above) and PI. IX (above) ; to Dr. Lotsy for PL III

(below) and PL XII (above) ; to Younis Sabet Eff. for PL XI
(both), PL XII (below), PL XIII (above). The others are by the

writer.

Cairo, October, 1931.
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XIII

ARTHUR WATERS PRESTON, F.R.Met.Soc.

1855—1931

Mr. Preston spent nearly the whole of his life in Norfolk.

Descended on his father’s side from a Yarmouth family, he was

a native of Norwich, went to school at Bury St. Edmunds,

spent his early married life in Thorpe Hamlet, a suburb of

Norwich, lived at Blofield and Brundall, moving in 1905 to

Christchurch Road, Eaton, and finally to Unthank Road,

Norwich.

Arthur Preston was a partner with his father in a firm of

solicitors practising on Bank Plain, Norwich, and he served

the Presidency of the Norfolk and Norwich Law Society.

For many years he was a sidesman, and for a short time

a church warden, of Christ Church, Eaton
;

and for a long

period he was on the Committee of Management of the Jenny

Lind Hospital for Sick Children.

But we think of him specially in connection with the country

and outdoor life. For half a century he took an active practi-

cal interest in botany, gardening and meteorology. For fifty

years Mr. Preston was a member of the Norfolk and Norwich

Horticultural Society, filling the post of Secretary from 1881

to 1888, and later that of President of the Society ;
and he

was a member of the Norfolk and Norwich Naturalists’ Society

from 1880 till his death in 1931. For many years he was the

recorder for the Royal Meteorological Society’s Climatological

Station at Norwich, and as Secretary of the Norwich Rainfall

Organisation he was in touch with people holding approved

rain gauges all over Norfolk ;
his reports were regularly supplied

to the British Rainfall Society, and his Records of the Climate

of Norfolk have been a special feature of the “ Eastern Daily

Press.”

In the Transactions of the Norfolk and Norwich Natura-

lists’ Society, Notes on the Meteorological Observations re-

corded in Norwich from 1870 to 1879 are by Mr. John Quinton,

junr., Registrar to the Norwich Meteorological Society. No
Weather Report, as such, was published in these pages for 1880
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and 1881, though Mr. Henry Stevenson, F.L.S. added to his

Ornithological Notes for 1880 a footnote to the effect that

‘ in the unavoidable absence of Mr. Quinton’s “ Meteorological

Observations,” I have devoted more space than usual to the

general character of the weather during each month of the

year ’ (Trans : III, 392, n). Mr. Stevenson (III, 542-545)

gives a graphic account of the frost and snow of January 1881.

He prefaced his Ornithological Notes for 1882 (III, 771) by

saying ‘ In the absence of Mr. Quinton’s elaborate and valuable

Meteorological Notes, I cannot help feeling personally indebted

to Mr. Preston for his “ Summary ” to compare with my own

weather records.’ With this “ Summary,” under the title of

“ Meteorological Notes, 1882 ” (III, 505-510) Mr. Preston

began the series of Annual Reports which he continued without

intermission until the Report for 1930, written in January

1931, read before the Norwich Science Gossip Club on February

4th only eight days before the commencement of his fatal ill-

ness, and printed in the current Part of these Transactions.

It was his custom to read his Annual Meteorogical Report to

the Science Gossip Club, of which he was at one time the Presi-

dent, and then to forward it to the Norfolk and Norwich Natura-

lists’ Society for publication. It is satisfactory to know that

these observations are being continued by his son Mr. Richard

J. Preston of Norwich.

Mr. A. W. Preston contributed to the Norfolk and Norwich

Naturalists’ Society’s Transactions special records of the Great

Frosts of 1890-1 (V, 191) and of 1894-5 (VI, 95), also of the

Great Gale of March 1895 (VI, 99), and of the Norwich Flood

in August 1912 (IX, 551). He was President of this Society

for 1897-8, and his Presidential Address (VI, 331-349) contained

a summary, for the preceding ten years, of not only the weather

but also phenological phenomena, the result of his own obser-

vations at Blofield and Brundall, five miles from Norwich.

In this summary he tabulated temperature, rainfall and wind,

the first leafing of deciduous trees, the first flowering of garden

and indigenous plants, and gave records of other natural

occurrences.

Summer outings of this Society had somewhat fallen into

abeyance, but a special feature of Mr. Preston’s presidential

year was an excursion of the Naturalists’ Society conjointly
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with the Norwich Science Gossip Club, to Mundesley and

Trimingham for the purpose of studying the geology of the

cliffs of the Norfolk coast under the direction of Mr. F. W.

Harmer, F.G.S.

Mr. Preston passed away at the age of 76, leaving a widow,

three sons, four daughters and eleven grandchildren.
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