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Introduction

4t the Special Shellfish Meeting of the International Council for the N
Exploration of the Sea, held in Edinburgh in 1949, the senior author gave an
account (Co]_e 1951) of the British oyster industry and of the principal problems
which had to be solved before production cculd be restored to pre-var levels,
During the five years which have elapsed since the Edinburgh meeting, research
has been proceeding at the laboratories of the Ministry of Agriculture and
Fisheries at Burnham-on-Crouch and Conway cnd the purpose of this paper is to
review the results achieved, especially in the control of pests and diseases,

In 1949 the problems reviewed included:- repeated failures in spatfall,
disease, prevalence of imported pests, the effect of severe winters and
industrial and sewage pollution, In the last-named field, progress has been
substantial as new and simpler techniques have been evolved for the purification
of oysters (Cole 1 954 ) and mussels (Reynolds unpublished). It is not proposed,
however, to consider the subject further in this review,

Pactors Controlling Spatfall

The hope was expressed in 1949 (Cole 1951 p.9) that within ten years we
should be able to advise cyster planters effectively on the relative importance
of the various factors controlling spat production, After five years further
experience the picture is a good deal clecrer but 1little less gloomy than in
1949, During the intervening years cyster spatfall on the mzjor producing
grounds in the Bast of England has varied from excellent in 1950 to complete
failure in 1951 (Waugh 1351), In the remaining three seasons it was insufficient
to provide for replocemsnt of stocks and tie industry faces a shortage of native
ovsters which will continue uniil o% least 1959, While it is clear that the
maintenance of o hign water temperature for a substantial period, such as occurs

during warm summers, iravours a heavy producticn of larvae and rapid growth to
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too that only certain types of nanoplenkton algae are capable of promoting good
grovwth of larvae; others are ingested, if of suitablec size, but are either
indigestible or lacking in the required nutrients (see separate communication to
the Paris meeting by P. R, Valne), Attempts have been made (Waugh, in the press)
to stimulate the production of suitable food orzanisms by fertilization of the
upper part of the estuary of the River Crouch, Essex, and some slight success
has been obtained, These experiments are veing continued,

Recent experience has confirmed the extent to which severe winters or
highly adverse environmental conditions may influence the production and survival
of oyster larvac in the summer following., It is gonerally agreed that good
spatfalls are not to be expected after severe winters, notwithstanding the
survival of a good stock of brceding oysters, 4 good example occurred in 1953
following the severe floods in January which killed many oysters in Essex and
Kent (Waugh 1954); it was anticipated that the spatfall in 1953 would be poor
and this was the case,

The relative infrequency of good spatting years in Essex, in comparison
with 20 or 30 years ago, has led to speculation regarding the competitive effect
of the vast accumulations of Crepidula on uncultivated ground in Essex estuaries,
It has been suggested that the mass removal of these accumilations, if it were
economically possible, might result in an all-round improvement in the rate of
growth and survival of oyster larvae,

Survival of oyster spat after settlemcnt is satisfactory in Cormvall but
poor on the east coast., This is correlated with the dense settlement of the
barnacle, Blminius, in Zssex estucries (Knight Jones 1952); the prevalence of
the American oyster drill, Urosalpinx; and heavy silting. The settlement of
Elminius on artificial collectors may be controlled by spraying with D.D.T.
emulsions (Waugh, Hawes and Villiems, 1952) but we are not satisfied that it

can be applied cconomically to shell cultech, unless virgin shell is obtained

from processing plents for mussels 24 cockles,
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Silting is reported locally to be more severe in Essex than in the years
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restricted, This is likely to reduce the rate of reproduction of the
nanoplankton algac essential as food for oyster larvae, particularly during
dull summers, and may at times act as a limiting factor on growth and survival,
Moreover, the ingestion of silt in suspension may prevent the larvee from
obtaining sufficient of the nutritive algae when these are present at a low
concentration,

Survival of spat after settlement, and also the efficiency of collectors,
is greatly influenced by rate of silting, The source of the excessive silt now
present in Essex rivers is thought to be the extensive unrepaired breaks in the
sea walls which exist in most areas and into which water from the river enters
at each tide; as it leaves it may be scen, particularly at spring tides, to
carry much clay in suspension. There is also the probobility that the great
reduction which has occurred in the quantity of new shell laid annually to
catch oyster spat has increased the liability of the surface layers of the
bottor to be disturbed and brought into susvension during rough weather,

The adverse effects of excessive silting was shown in 1953, following the
flooding of the coastal larnds of Essex and Kent following the great storm
surge of 31st January, Very heavy losses of oysters were experienced (Waugh
1954), due to burying under debris from the land or to suffocation by suspended
silt. Mortality from the second ceuse continued for several wecks after the
inmundation,

PESTS

Crepidula fornicata (The American Slinner Limpec)

During the period under review Crepidula has extended its range to include
practically the whole of the south coast of England as far as Lands End
(Cole 1952)., Recently it has been discovered alsc in Milford Haven, Pembrokeshire
(Cole & Baird 1953) to which it was undoubtedly conveyed on the bottems of
ships either 1laid up after the second World War or consigned to the ship—
breaking yard in the Haven. In Cormwall Crepiduls is not yet established
generally, but a flourishing coleny exists in the Helford River and smaller

colonies in the Fal and Fowey estuaries, In its general spread westwards
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long the Channel, Crepidule has now reached the waters off Plymouth where it
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Table 1

Quantity of Crepidula taken on the Helford River oyster fishery

1549 25
1950 65
1951 265
1952 1193

1953 1958



The rate of increase in the Helford River may be judged from Table 1,
which shows the quantity of slipper limpets collected and paid for by the oyster -
company working the beds. At first five shillings was paid for each Crepidula
collected but this has now been reduced to one penny; nevertheless the rate
of increase has been slower than anticipated from experience on the east coast
of England and it is possible that Crepidule is not so well suited by environ-
mental conditions in Cormmil,

Detziled studies have been made of the distribution, density of occurrence,
growth and breeding of Crepidula at sclected points on tie east and south
coasts of England and the results will shortly be published, It has been
found that Crepidula thrives and breeds most effectively on grounds which are
capable of producing oysters of fine quality; the presence of an abundant
stock of large Crepidula is a rcliable guide to the sultebility of the ground
for the production of oysters, Similarly it has been found that crops of
Crepidula spatv are heavy in seasons when a gocd settlement of young oysters
occurs and it is deduced that the larvae are dependent upon the same food
organisms,

Careful observations of grounds cleared of slipper limpets during the severe
winter of 1947 suggests that re-establishment of the population to the same
level of density may occupy as long as 10 years.

The most intractablec problem created by the presence of Crepidula on
English oyster beds is the high cost of clearing and reclaiming ground which
has gone out of cultivation., The necessity to remove 20 tons or more of
Crepidula per acre from the worst infested, ond, usually, the most valuable
grounds, renders it impossible for any but the largest oyster companies to
undertake reclamation on a large scale without assistance, In conseguence the
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amount of derelict ground recloimed during thie periocd under review has been

smell. A new fishery has, however, been estzblished at Fowey, Cormwall in an

aree almost free of Crepiduls, ond very small beginnings have been made with

Urosalpinx cinerea (The imerican Whelk Tingle)

Uroszlpinx, continues to cause concern to

1s'eviﬁ¢hcé'that its numbers arﬁb"




still increasing in places wihich provide a favourable enviromment, Surveys in
the Rivers Crouch and Roach have revealed concentrations of up to 10,000
Urosalpinx per acre., This should be compared with Cole's (1942) statement
that Urosalpinx, in pre-war years, occurred sparingly in the River Crouch,
There is no evidence that Urosalpinx has spread, or has been transported to,
areas outside Essex and Kent, Surveys have failed to reveal the presence of
Urosalpinx in the River Orwell (Suffolk), Orford River (Suffolk) or the Emsworth
Channel (Hampshire) , to which American and Essex oysters were taken in past
years, Its distribution has extended slightly from the original centres and it
is now knowvm to have spread southwards at least as far as Herne Bay, along the
Whitstable Flats, and northwards along the Essex coast from Brightlingsea to
Frinton, It has been stated previously that such direct migrations mmst be
greatly limited by the absence of free swimming larvae, Attention is being
given Jo means of preventing the transport of oysters or oyster shell from
infested to free areas, A few lots of <‘Jysters from Essex have been relaid in
Devon, but so far no Urosalpinx have been found among the relaid stock.
Investigations are being made of possible dipping technigues which would kill
any spawm or young tingles adhering to the surface of oysters about to be
relaid,

Observations in 1953 showed that on one oyster laying in the River Crouch,
Essex, Urosalpinx had, by December, destroyed 58% of the oyster spat of L-5 mm,
diameter and larger which had settled during the swmer, (Hancock, in the press).
This represented 86 oyster spat per square metre destroyed by Urosalpinx.

This estimate did not includec the smallest spat, traces of which are more
difficult to see, nor the spat rising one year old destroyed early in the spring
following settlement, It is not, therefore, difficult to agree with Cole's
(1942) estimate that in certain places in the Essex Rivers approximately 75% of
the spat are destroyed before they reach one year of age, The discovery that
on another ground in the River Crouch 1Cs of cysters aged 3 years and older

had been drilled during the first half of the feeding pericd, indicates that
Urosalpinx also causes a substantial mortelity omong oysters larger than

spat,
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for some 10,000 Urosalpinx and a great decal of spawm. This figure represents
only one-fifth of the present total population, and emphasizes the need for
more vigorous control measures., FPFurther trials using wire-bag traps of the

type favoured in the United Statces, and other undervater traps, have met with
little success, Extensive trials of drill dredges constructed on a pattern
similar to those used in the United States have shown that, when comparecd with
an ordinary'pomer dredge of the same dimension, the drill dredge rarely
catches more tingles than the power dredge, and catches none of the considerable
quantity of spawm znd other pests retained by the power dredge, It is possible,
however, that lighter models of a hand dredge pattern, used incidentally to
normal dredging, may have some application, and it must be remembered that the
important featurc of such drill dredges is that the contents need not be sorted,
but can be taken ashore in bulk and dried.

Curved roofing tiles placed in lines along the lower shore, and inspected
fortnigntly at low water of spring tides, make useful traps for tingles, and
utilisc the hzbit of the tingle of crawling up and under objects during spawming,
Three hundred tiles inspected on ninec occasions throughout the summer of 1954
have yielded over 3,000 Urosalpinx and 16,000 of its capsules, This exceeds
the expected yield of tingles from 50 hours intensive dredging in the summer,

The tiles provide an objective and quick method of inspecting the shore,
on winich tingles are usually obscured by mud., Only a short time is taken
involving the use of the minimum number of men, and its efficency should be
comparad witn the use of tue boat and full crew required for dredging, A further
advantage is that two thirds of the tingles taken are adult females, The-tiles
however have a limited application; they cammot be used on a bottom of pure
mud, but a gradually sloping shore is found to increase their effectivensss,
Experiments with improved methods of using tile traps for Urcsalpinx are being
continued,

The value of removing the spawn from oysters and shells during the height
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cof the breeding season cammot be over-ermhasized, The yileld from four hours
intensive dredging in the River Reach with one beat fitted with two four foot

power dredges was estimated at nearly 80,000 capsules, cach of which cowld have

been expected to produce about 10 young tingles, A clearer picture of the




Starfish

Two species of starfish - Asterias rubens and Solaster vapposus - arc found

in large numbers on the Essex coast, In Britain Asterias has always been
regarded by fishermen as the traditional enemy of mussels and oysters, Laver
(1916) regarded it as the most injurious of the direct enemies of the oyster in

the Colchester oyster fishery, and Collard (1902) mentioned it as a dcadly foe

of *the Whitstable oyster, Necedler (1941) regards the starfish (Asterias vulgaris)

as the vorst enemy of oysters in Canadian Atlantic waters, while in the United
States it has been estimated (Galtsoff & Loosanoff, 1939) that 500,000 bushels

of oysters have been destroyed by Asterias forbesi annually sinece 1921, At

present, local contrcl measures in Essex comprise the collection and drying of
starfish caught during normal dredging,

A series of experiments was designed to discover what part the oyster plays
in the diet of the starfish, and to decide vhether further control measures

could be justified, Starfish (Asterias rubcns)have been taken in the dredges

from oyster grounds in the River Crouch in the act of feeding on brood and spat
cysters, They have also, however, frequertly been taken feeding on other forms
such as Crepidula - a severe competitor of the oyster — which forms a consider—
able part of the fauna of the oyster beds,

As a result of long-continued laboratory experiments in which a choice of
food was offered, it was found that although starfish occasionally ate spat and
adult oysters, the greater part of their food was made up of shellfish and
cther forms which are the oyster's competitors for space and food, The smaller
sizes of starfish ate large numbers of barnacles, with occasional spat of
oysters and Crepidula, The larger ones ate oysters and oyster spat occasionally,
but almost always exhibited z preference for mussels and, in the absence of

these, for Crepidula and, occasionally, even for Urosalpinx, Asterias has been

found to feed also on many other kinds of shellfish, but they exist in muech

fewer rumbers on Essex oyster beds znd are of considerzbly less importance than
the oyster and its competitors, the slipper limpets and bernscles, The mussel
appears to be a universal favouriteof Asterias, but it occurs only’sparingly'on

cyster grounds in the River Crouch.



Dredge surveys of an oyster ground in the River Crouch showed that there
were very few starfish closc inshore where the largest concentrations of oysters
and their spat were found. The 1argest numbers of starfish were found further
offshore, where oysters were clither mixed with slipper limpets and barnacles or
completcly absent. 16,000 starfish were taken from the offshore part of this
ground in the course of a few weeks' dredging from an area covered entirely by
slipper limpets., Further confirmétion of this fecding behaviocur has been found
in the River Colne, Essex, where starfish are found in largest numbers near the
mouth of the river. Here oysters are virtually absent, but dredged starfish
were found to be fecding on slipper limpets, the numbers of which are stated by
the Forcman of the Colne Fishery Board to be decrcasing, largely, he believes,
as a result of the activities of starfish.

It secms likely, thereforc, that on the cast coast of England Asterias is
less important as a pest of oysters than was previously supposed, and that under
certain conditions its depredations on the competitors of oystors may be
beneficial. The removal of starfish from clean grounds which are stocked with
oysters and relatively free from pests and competitors is still to be highly
rccormmended, but the destruction of all starfish, even on derelict or offshore
grounds covered with barnacles and slipper limpcts, scems to be an unnecessary,
and even short-sighted, policy. The transplantation of starfish to help clear
dereclict grounds under controlled conditions might have some application.

The sunstar, Solaster papposus, and, to a certain extent, the stone crab,

Hyes araneus, feed on Asterias rubens, and are considered to play a part in its
natural control.

On oyster beds in Devon and Cornwall Marthasterias glacialis may occur,
particularly in the lowcr parts of estusries where salinity is rarely rcduccd,
The feeding behaviour of this starfish has not been investigoted. It is nowhere
very abundant but is rcgarded by the oystermen as an enemy and is removed during
dredging. It does not occur on the East coast of England.

In 1949 shell disease of oysters had not hecn recorded in Britain, but in
the year following it was found (Cole 195C) among relaid Brittany oysters in
the East of England. Since 1950 detailed studies have been made of the '
occurrence and spread of shell &lse%eﬁm%bBBnﬁishfélesaﬁ‘"&‘t’{‘tﬁﬁb serr

_revesled as a major cause of loss in certain shallow warm creeks in
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Table 2,

Shell disease in English native oysters

Age of No, No, with %
Date Locality Qysters Examined | Shell disease | Infected

26,1.52 | River Crouch

Essex (upper) 1& 2 yrs, 105 25 23.8
2,2,52 River Crouch

Esscx (upper) 2 yrs, 98 11 11,2
3.11.53 | River Crouch

Essex (mid) 2 & 3 yrs. 35 9 26,0
14.1.52 | River Crouch

Essex (lower) 2& 3 yrs, 120 nil 0.0.
10,1.52 River Roach

Essex {upncr) 2& 3 yrs. 98 48 49.0
9.2.52 River Blackwater

Essex (upper) 2& 3 yrs. 140 22 15.7
11.6.52 | River Blackwater

Esscx (lower) 2 & 3 yrs, 75 3 4.0
12,6.52 | River Colne

Bsscx 2& 3 yrs. 58 5 8,6
25.1.52 | Wnitstablc

Kent 2 yrs, 102 nil 0.0
24 ,5,51 River Yoealm

Devon 2, 3 &L yrs, 5 5 9.3

W20.6.51 | River Fal )

! (mid) 2¢& 3 yrs, 105 nil 0.0
20.,6.51 | Penryn River )

Cornwall 2& 3 yrs. 96 nil 0.0
21.2.52 | Helford River )

Cornwall 3 yrs, 107 nil 0.0

!
]
!
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Table 3, Shell disexsc in 3 year-old oysters from Brittany imported into Britain

Year Imported | Where Rolaid No. Examined No, with % Infected
| Shell Diseasc
1354 Menni Straits 50 4 8.0
1921 WVhitstotle 50 3 6.0
1951 River Roach 439 12 245
1951 Helford River 52 12 23.1
1551 River Shannon 25 4 16,0
(Ireland)
1552 Merai Straits 50 IN 840
1852 Helford River 27 nil 0.0
1652 River Fal 25 3 12.0
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In Table 2 the results of examining a representative series of samples of
native oysters from widely separated grounds are given. It will be scen thaot
although the disease is prescent in oysters from nearly all the beds examined,
the rate of infection is serious only in Esscx. In Devon ocnd Cornwall the
disease is extremely rare in native oysters, although as shovm below, heavily
infceted Prench oysters have been laid down at times on all oyster beds in

the West of Britain and also in Ireland, (Tablc 3)e

In Esscx there appear to be two distinet forms of shell disecase. The typical
form as described by Korringa (1951), in which greenish rubber-like warts and
knobs appcar on the inside of the shell, particularly in the rcgion of the musclc
attachment, occurs commonly and as in the Hetherlands, causes loss of condition
and death of thc oysters as soon as the muscle attachment is affected. In
addition, in Esscx, young oystcrs may be found in a very weak or dying condition
without any deformation of thc muscle attachment. In these oysters thce cupped
and, in some cases, also the flat valve, is much thickened throughout and densely
covered with the "whitc clouds" which arise during the development of infection
in the normal Dutch form of shell disease. Often the muscle scar and the
division between the quick and cateh components of the muscle are outlined by
reddish brown pigment. Superficially these severcly affectcd shells often
do not oppear abnormel and therc is no doubt that the presence of this form of
shell disease is eosily overlooked by oyster nlanters.

The pattern of distribution of the diseasc in Esscx and the low level of
infection smong native oysters in Devon and Cormwall is in good agrcement with
Korringa's (1951) hypothesis that a watcr temperature of 19°C. must be
maintained over nearly two weeks before epidemic spread of the disease occurs.
In Essex such a high level of water temperature is of frequent occurrence
during normal swmers, particularly in shallow creeks, but in Devon and Cornwall
17° - 10°C. is the normal summer maximum end temperatures above 19%, very
rarely occur.

Control of the disease in tho rivers Srouch and Roach has been atterpted,
using the established Dutch method of dipping with mercuric chloride solution
coupled with the removal of excessive accumilations of 0ld green culiche

4 been nchieved: : tkm occurrence of very small crops of spat

31ncethe discovery of th€disense has-pre
chloride on young oysters, and many of thoscﬁlgge&}m&
the fungicide to penctratc.  In consequence, an incompled



was obtained and further it later invaded the shell. Removal of shell

cultch has been adopted on some grounds and may have prevented epidemic spread
of the disease; it has not, however, reduced its incidence. On one shallow
water ground in the River Roach an infection rate of 60.4 was recorded in 1953,
compared with 58, 7. in 1952,

Marteil (1954) reports that the disease is confined to certain well-defined
areas in Brittany and has not increased its range during the last five years.
The examination of samples from nine separate iforbihan planters, received as
part of a large consignment imported into England during 1952 led to a similar
conclusion. The rate of infestation with shell disease amongst these samples
of two year old oysters varied from C.G. to 16.Cuw  Unfortunately, detailed
information regarding the distribution of the discase in Fronce has not been
available to English oyster merchants. The lack of knowledge upon which
selection of sound oysters could be based is a severe obstacle to the resumption
of imporits of oysters from Brittany.

Othcr Pests
During the period under review an intensive study has been made in

rerica by Mackin and his colleagues of the causes of loss of condition and
death in oysters. Several new parasitces have been discovered, two of which,
Dermocystidium (Mackin 1951) and Hexamita may be important. Hexamita has elso
been recorded in European oysiers (Macicin, Korringa and Hopkins 1952) and it
has been suggested that the unexplained mortality of 192C which destroyed
large stocks of oysters in Eastern Bngland and on the Continent of Europe was

due to infestation with [examits inflata. It is not possible to prove or

disprove this contention as the material studied by Orton (1926) is no longer
available, There are certein similarities in the conditions found by the
latter in dead and dying oysters from British beds snd the symptoms of
Hexamitiasis, but it is worth while recording that in a personal communication
received by the senior author from the late Professor J.H. Orton, shortiy before

the lamented death of ihis great zoologist, the opinion was expressed that the

two conditions were not the same.

No recent search has been made for Hexamita or Dermocystidium or related
conditions in British stta;:sﬁ,;as',k’,subs“hgmtial mzexglaiz;ea mortalities

have not been recorded., This is no%, however, 10 SUgEest thm

Britain are known this is



but no large unexplained losses have occurred in recent years. A new
parasite of oysters has, however, been recognized very recently; this is the

pyramidellid gastropod Qdostomia. Odostomia eulimoides was first found attacking

young oysters in the river Roach, Essex (Cole 1951) but has since been found

to be cammon and rather widespread in Essex (Cole & Honcock in the press).
Moreover, it has been found that oysters may be greatly weakened and that some
are killed by the simultaneous attacks of several parasites. It is remarkeble
that such a discovery should be made in connection with an animal so intensively
studied as the European oyster, but no less remarkable is the very recent

reporting of thc damage done by a flat worm, Stylochus frontalis, to oysters

on the American Pacific coast, {Woelke 1954).
Further attempts have been made to determine the importance of Polydora in
relation to growth and fattening of oysters in Britain. In the Netherlonds it

seems that both Polydora ciliata and Polydora hoplura may cause stunting of

oysters (Korringa 1951) but in Britain an evaluation of the effect of Polydora
has been greatly hindered by an inability to devise a treatment hich will keep
oysters free from Polydora for long enough to give a satisfactory measure of their
growth rate in comparison with untrecated stocks The methods devised by Korringa
have not proved to be adcquate to frcc British oysters from Polydora. Phenol as
used by Mackin (pers. com. to G.D. Waugh) is morc satisfactory but very rapid re-
infestation may occur under British conditions, It seems too, that further
attention to the systematics of the genus Polydora may be needed as FPolydora
ciliata (as now defined) cxists in two well-marized ecotypes which may on detailed
examination prove to be separate species. The work that has been done in England
is of a preliminary nature and no firm conclusicns can be drawm, but the impression
remains that heavy Polydora infcestation may producc serious stunting and loss of
condition.

A newly-rccogniscd enemy of oysters in Britain, which however is only
cccasionally of wny importance, is the oyster—cabcher Haematcpus ostralegus.
Despite its populor neme it was not considered that this bird damaged oysters;
indeed it is rare in areas wherc oysiers cre cultivated and undoubtedly its main
food is other lamellibrrimchs, principelly cockles and mussels. However, in the
autum of 1949 substanticl destruction of two—year—-old oystcrs wos observed on
the ¥Ministry's ovstor ground in the Menai Stroits, Horth Wales, The domoge wos
confined td o paich of oysters laid on hard gravelly shore; ground not previously

used for rearing oysters. The greater part of the stock laid on muddy send was




Cole, H.A. 1942,

1952,

1 952{-.

Cole, H.ie & Baird,

Collard, A.P.1902.

References

The American whelk tingle, Urosalpinx cinerca Say on British

oyster beds. J. Mar, Biols Ass. U.K., 25, 477.

Shell disease in re-laid French oysters. Nature, Lond., 166, 19.

An Qdostomia attacking oysters. Nature, Londe., 163, 953. ~

The British oyster industry and its problems. Rapp. Cons. Explor.

Mer, 128, 7.

The American slipver limpet on Cornish oyster beds.
r s

Fishe Investe Ser. 2, 17, Noe 7e

Purification of oysters in simple pits. Fish. Invest. Scr. 2,

1_8_’ I‘IO- 5.

JH. 1953, The American slipper limpet (Crepidula fornicata)

in ¥ilford Haven. Naturc, Lond., 172, 687.

The oyster and dredgers of Whitstable. Joscph Collard, Lond,

Galtsoff P.S. & Loosanoff, V.IL. 1939. ©Natural history and method of controlling

Knight~Jones, E.W.
Korringa, P. 1951,
1951,

Laver, Ha 1916,

Mackin, J.C. 1951.

starfish (Asterias forbesi, Desor). Bull. U.S. Bur. Fisheries

43, 75.

1952. Reproduction of oystcrs in the Rivers Crouch and Roach,

Essex during 1947, 1948 and 1949. Fishe Invest. Ser.2,18,No. 2.

Investigations on shell diseasc in the oyster, QOstrea edulis L.

Rap?. et PrOC' T '{}’Gr. , 128, 50-

Polydora als vijand van de Qestercultuur, Visserig-Nicuws,

Suppl. 2, é_, 1C.

The Colchester oyster fishery: Its antiquity and position,

method of woridng and the quality and safety of its products.
Colne Pishcry Board, Colchester.

Incidence of infcetion of oystcrs by Dermocystidium in the
Barabaria Bay arca of Iouisiona. Paper prescnted st

National Shcllfisihorics lleeting, Washington, August, 1951,

Mackin, J.C., Korringa, Pe & Topicins, S.7. 1952, Hexamitiasis of Qstrea

cdulis L. ond Crossosirca virginico (Gmelin)e. Bull. Mar,

Sci. Gulf & Caribbean 1, &, 225,
==

Needler, A.W.iH, 1941. Oyster Parming in Eastern Canada. PBull, Fish. Res. Bde




OI‘tOn, J. Iio 1923‘

Waugh, G.D. 1951,

1952,

1954,

An account of investigations into the cause or causes of the
unusual mortality among oysters in English oyster beds,

during 1920 and 1921,  Fish Invest. Ser. 2, Nc. Ge

Production and setting of oyster larvae in Rivers Roach

and Crouch during 1951 with a note on production in previous
years. Amn. Riol. §> 174

Production and setting of oyster larvae in the Rivers Roach
and Crouch during 1952,  Ann. Biol. 2 213,

Effect of floods on the oyster grounds of Eastern Britain.

Noture, Lond., 173, 62

Waugh, G.D. Hawes, F.Z., & Williams, F, 1952, Insccticides for preventing barnacle

Woelke, C.E.1954L,

scttlement.  Ann, Appl. Biole 38, 407.

A newly identified oyster predator. Fish, Rese. Weshington

Depbe Fishe, 1, No. 2.




	Seite 1 
	Seite 2 
	Seite 3 
	Seite 4 
	Seite 5 
	Seite 6 
	Seite 7 
	Seite 8 
	Seite 9 
	Seite 10 
	Seite 11 
	Seite 12 
	Seite 13 
	Seite 14 
	Seite 15 
	Seite 16 

