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1., Studies by the Virginia Fisheries Laboratory:
A. Field and Laboratory report by J. D. Andrews.

_Early last year Virginia Fisheries Laboratory instituted a gen-
oral monitoring program on mortalities on the Virginia seaside
and in the Chesapeake, employing tray techniques la uie at
Gloucaster Point since about 1950,

Seaside: Trays here showed appreciable mortality only between
mid-Fay and mid-June when the kills ranged from 10 to 207%. This
may £it in with Sieling's report of May, 1958 mortalities in the
Chinaotengus. There has been no significant mortality since
mid-Juiz. It was sgaln empharizcd that Dermocystidium has not
been important cn the EZastern Shere. Various oystermen on the
Eastern Shore report that the 1959 sst was good, market oysters
are scarce, and the prices are high. There were no complaints
of mortalities in contrast to the sporadic kills in 1958,

Eastern Baysiie: Trays here were all of James River stock, 2-3
years old. No eppraciable mortalities occurred until mid-Auguaz,
and this mortality fits with the incldence of Permocystidium along

the shore and in the creeks.

Western Bayside: Trays were set up here in May and June %o cover
the salinity ranges in the various arecas., Locations included
Wrack Shoal, Hampton Bar, York River, Rappshancck and Gloucester
Point. The results are complicated by the fact that 1959 was

a very bad Dermocystidium year. The destlh rate ai: Gloucester
Polnt was the highest since observations started here in 1951,

Ta 1954 Dermocystidium killed 50%, and the 1959 kill is higher.
Approximately 0% of the summer gapers showed heavy to meoderate
Dermeccystidium infection. 5

In this Western Bayside area, older oysters cn the grounds ap-
parently suffered an end-of-winter sn possibly a May-June mor-
tality, For example, 15-i0 of 3allard's grounds surveyed in

late Fabruary, 1959 showed no signs of mortality These same
grounds checked on mid-August had 40-L5% howec estimated to be
3-4 months old. NMiles brought samples from Mobjack Bay also
showing a high mortality, but claimed there had been no spring
mortality on his grounds. The Dermocystidium season, based on
positive zapers, in lower Chesapeake is from 1 July to 1 November.
Anparantly Chesspeake deepwater beds suffered a 60-657. loss in
1053 of which about 1/3 to 1/2 occurrad in spring and is unrexplained.
Therz i3 also some uneasiness about the summer losses which are
greater than may be accounted for by Dermccystidium.
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Dr. Andrews alao reportad briefly on a technique he. has been
using for shell growth measurements. This is based on under-
water waights of oysters which is essentially a shell weight.

At Gloucaster Point healthy oysters grow from spring until fall.
Those infected with Dermecystidium siow no increase in weight.
In 1959 half of the oysters under obtervation showed no shell
production, and when checked for Darmocystidium had very iittle,
This implies some other cause of "sickness” tor these oysters.

B, Lsboratory Studies reported by John L, Wood.

These studies got underway in the second half of 1959. Over
1800 oystars, some gapers and some alive, have been processed;
and approximately B0O are on slides. Lantern slides were shown
of a variety of the 3lides. An organism called "HBRO" (Just
found in material from Hampton Bar in mid-September) has subse-
quently been found in several lccations. Its distribution in
gaper and live oyster samples was stown by the following table:

Z &

LIVE OYSTERS HBO 1iBO GAPERS HBO HRO
Moljack Bay 132 23  17.5
York River 116 8 6.9 183 T T
James River 82 3 3.7 37 1 - M
Rappahanock 25 13
Seaside Va. 48 5 T3 B 7 18.6
Seaside Del, Py - _ 12 h 33.3

Following a study of slidas of both "HBO" and "MSX", Dr. Woed
agreed that these are probably the same organism.

2. Additional Studies on Virginia Seaside:
A. Bureau of Commercial Fishesies reported by J. B. Engle.

The Franklin City Laboratory, under direction of Tom Carver, es-
tablished 5 tray locations in the Lower Chincotcague area early
in 1959. These are at Purnell Peint, Cuys foint, Cockle Point,
Yatts Bay and Toms Cove. At each location, oysters taken locally
from plant greund:a vere compared, in trays, vith “centrol™ oysters
brought in from the James River. oy earily Januaty, 1960 the
natives had total mortalities ranging from 16 to 4% while the
"eontrol™” ranged from 3.to 107, Most of the mortalicy in the
natives occurred in May ard June.

Also reportaed was a 1957 oyster kill in the Chincoteague of
57-75% based on one oysterman’s records of his box counts. This
is an addition to the record of Chincoteague mortalities reported
last year,
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Studies by the Cheaapeake Biological Laboratory:

Ay

The Maryland Chesapeake reported by Francis Beaven.

The Mawland-Virginia boundary approximates the 15% salinity line
in Chesapeake Pay which mcans that, in contrast to Virginia,
Maryland lacks many oyster predators and parasites., Over the

last year, the CBL has made an extensive box suxwy on ZU\

bars in tributaries and in bays, snd this was repeated in October.
The only unusual mortality was in Hlolland Straits, It was re=
called that this area received a "shot" of 02-peur water in 1957;
and this may have occurred again in 1959, causing increased oyster
mortality. To provide a "base line" for future work, oysters

Toow sana bay ware fixad for histolegtcal study.

Trays have also been s2t up and stocked with seed oysters from
Fishing Bay:

Solcmons - March 13, 1959-January 1k, 1960 3.4% mortality
Holland Straits - September 3, 1959-January 11, 19860 2,57 mortality

Local oysters in Holland Tiraits showed an 8% kill in the September-

January period. This gioup also had ¢ Dermocystidium weightad
incidence of 1,04, '

Some of the changes in operation of the Maryland industry over
the years were noted. The planters are now getting seed by
shelling grounds in southern Virginia waters. Years ago they
were getting seed from the Virginla Seaside and some from
Delaware Pay. '“hen the Chesapeake corporation was planting in
trays, Long Island seed stock was used for several years.

Chincotaague Zay Studies reportad by Frad Sleling.

Four tray stations were astablished March, 1959 ia the Maryland
Chincoteague at Rattlesnake Landing, Whalas Gizzard, Sinepuxent
Tay and Crays Creek. These parallel the trays set up to the
Scuth by the Franklin City Laboratory. At each lwaticn oysters
from local grounds plantaed at least nine menths, “naiives," were
placed in trays to compare with "control”™ stocks brought in from
Fishing Bay. Samples were fixed every 2 weeks at all locations.
Total mortalities from March to January, 1960 range from 16-37%
for the "natives,™ and from 3-8% for the "controls.” The major
losses agaln occurred in May and June, and there have been virtually
no lcsses since mid-Cctober. It was noted that losses, in gen-
eral, sver the 1959 year were light,

tc 1z planned to continue thess trays through another seascn.
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4, Laboratory Advances at Rutgers:

SLIDE
COUNT

As

Preparation for eveing demonstrations - L. A. Stauber

In the absence of John Myrhe of the Bivalve Laboratory staff,

Dr, Stauber reviewed Myrhe's work on preparation of pericadial
smears with the Schaudina technique. By this method, a permanent
stained slide of leukocytes and other cellular materials in the
pericardial fluid is obtained in approximately three hours,
Demonstrations of clearly differentiated "msx," and various types
of leukocytes were presented. Dr. Stauber suggested that the
Schaudinn technique might be combined with a tissue biopsy tech-
nique for the detection of "max" infection in tissues rather

than just in pericardial fluid,

Evaluation of the Fresh Smear Technique - W. J. Canzonier

In the fall of 1958, wa began the examination of pericardisl
fluids of oysters to diagnose infection with "msx."” Pericardial
fluid is stained on a slide with methylene blue (50 mg. per

100 ml. oz. dist,), The results are variable and, with decom-
posing gapers, the staining is frequently not precise; leading
to doubtful diagnoses classified as "possible"” and "probable”.
With tray gapers subsequently fixed, sectioned, and studied Ercm
the August-September, 1959 mortalities, an svaluation of the re-
liability of the fresh smear exazination has been attempted.
Infections are classified in permanenc slide sections as follows:

Heavy - average more than 5 organisms per oll immersion field.
Mecderate - 1 - 5 organism per oil immersicn field.
Light - less than 1 organisms per oil immersion field,
Rara - 1 or mora per section, but

Iess than 1 per oil immersion field,
Absent -

Comparison of fresh-smear examination with permsnent slida:

FRESH-PERICARDIAL SMEAR
NEGATIVE ' POSSIBLE PROBABLE DEFINITE

Atzant 20 , 3] 4] 6]
Light 13 0 1 0
Modarate 1 .3 0 é
Heavy (1) 3 3 10

This cemparison shows quite clearly that the fresh, pericardial
smezar examination misses the light infections, but is quite

reliable for the moderata and heavy infections. In no case has
a positive fresh diagnosis been proved wrong by flixed mataerial.
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Leukocyte Activity to low temperatures - John Dupuy.

The work of Dr. Steln and Dr. Mackin reported at the NSA meet-

ing in Yashington, 7:1ly, 1959 clearly shows the develop=aent

of heavy Hexamit: infactions in oystars held experimentally

at low temperaturs. Mackin has rearlier reported the preasence

of intracellular stages of Hexamita in oyster leukocytes. At

the suggestion of Dr. L, A _Etzuber, these experimen:s we;a de=
signed to test the activity of oyster laukoeytas at 5°c. Tripp,
(1958) working %a :31ig laboratory, has shown that avian corpuscles
injected intracardially at rocm temperature are angulfed by
leukocytes, and are digested and eliminated from the oyster within
12.16 days. In the experiments reportad here, 2 groupa of 12
oysters ware injezied Intracardially with avian corp.scles and
held at 5°C in sea water of salinity 12. Four oysters from each
ware examined at 14, 21, and 28 days. Fresh smears were made

from various parts of the oyster. Blood smears throughout the
axperiment showed almost all the leukocytes engorged with avian
corpuscles. This was verified in Giemsa preparaticns with no
appraciable change in size and shape of the avial cells, Hexamita
were also observed in some of the blood smeara. Othet iisz: cmears
revealed ciliatea and Fetamitl in stoxech contents; and Tewemirg
ciliataes and occaslonslly Ieuaugy:es ersorged with avian corpuscles
in the gill minces. These observations are interpreted to mean
tha:oalthough the leukccytes can engolf the inert avlan corpuscles
at 5°C, they cannot digest them normally nor effectivaly transport
them from the circulation. This suggests as an alternate inter-
pretation of Mackin®s observaticns of intracellular stages of
Heumita, that at low temperatures the leukocytes have engulfed
Haxamica, but hava been unable to digest them ccmpletely.

Another interest{ng observation by Dupuy is that oysters kept
in air storage at 35 9C did not show llexamita infectlion within
three . months, in contrast to those held in sea water.

Inoculation studies reportad by Sung Yen Feng.

A Pseudomonas-like bacterium, A<3, orizlnally isolated from

‘gapers” on heavy-~kill grcunds in Delaware Bay in September, 1958,

was injacted Intracardially into apparantly healthy cysters to
stugy the course of infection. Times required to destroy 50%

of £-2 in homogznate samplas during the_ early phase of the ex-
pariment was ik, 20 and 20% hours at 23Y , 15.7% and 9.4°C respect-
ively. At 237C, the initial rapid loss of A-3 was followed by

a3 rize both in hHlood and homcgenate sawplel. Three such cycles
ceeurzed in a 20-day period. At 15.7%, A-3 reached its lowest
point on the 4th day, and then rose rapldly to nsarly the original
lavel by the 8th day., This level was then maintained for the
duraticn of the experiment. At 9.4° the numbers of A-3 deel' od
steadily, though alewly, throughout the experiment. Mycobactarium
;:3§yatia also injected intracardially was removed rapidly from
the blocd and did not subnnqu;ntlv rise in level., Ia tissuesthe
lavel vemained high for § days and then dropped gradually to ax-
cinc:lon in the next & days-
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Response of oysters to inlection of variocus soluble substances,
aspeclally protein solutions, is also under investigation., The
fates of injected diphtheria toxoid, bovine hemoglobin, huwman
albumin and rhodamine-conjugated human gamma globulin were
followed colorimetrically, by serological techniques, and fluor-
2g¢ence microscopy. These substances h:ve reen deiacted within
oyster laukocytes minutes after intracardisl injectton. It is
assumed that the method of ingestion (pinocytosis) of soluble,
high-molecular subatances by oyster leukecytes {7 clmilar to that
observed by Lewis (1931) and Mast and Doyle (1934) for macrophages
and Amceba.

E. Transmission Studies = Rudolf Scheltema

Several attempts have been made to transfer "max" to healthy
oysters. In the most recent attempt, not yef completed, but re-
ported here, uninfected Wreck Shoal oysters (u/imes River) were
placed in aquaria with oysters taken from stocks dying rapidly

in Cape Shore Trays, The tanks were set up ia triplicate sets
with adequate uninfected conarols and all were held at laboratory
temperature approximately 25°C. All inflowing water was passed
through sand filters that removed about 0% of the bacteria, and
presumably any infective spores. As expected, the infected
stocks died most rapidly in the early stages of the experiment
followed by mortalities In the oystera mixed with them. After

£0 days or so, however, the control mortalities increased and
overtock those of the experimental stocks. Histoleogical work en
the gapers i3 yet to be completed. Th'loglycollate cultures of
gapers in the latter half of the experiment show that practically
all tanks were heavily infected with Dermocystidium, and little
optimism is held for a definifive result on "msx" tvanscissions.

5. Tield and Tray Studtes in Delaware Bay - H. H. Haskin:
A, The planted grounds.

Thare was no industry planting in 1959, but the 1958 plants which
had suffered a total mortality of 52% by the end of 1958 were

kept under surveillance. Six to eight grounds were sampled monthly
for recent boxes, old boxes and living oysters. By the end of
Yarch, total mortality reached 67%, and by late fall averaged

E0%. These are minimal figures because of errors caused by break-
up of boxes. Ower half of the total mortality from June to
Cctober, 1959 was drill kill. The surviving oysters grew we'l

and have excellent meats, The yield, however, om grounds dredged
for market since last October has hbeen 1 bushel of market oysters
per 10 bushels of seed plantad,
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Cne ground planted experimentally with a single deck-load of
seed oysters from Arnold’s Bed in October, 1958 is of particular
interest as a unique planting. The seed were moved from an area
lightly touched by the epidemic kill of 1958 to planted grounds
while oysters were still dying just after the peak kill. 3By
December, 1959 approximately 65-707% of this planting haddied
with a small peak in kill in April-NMay, and a sustalned summer
peak between June 8 and September 23,

The Seed Beds.

The epidemic kill first hit the Seed Reds in fall of 1958, and
by June, 1959 had killed 60-70% of the oysters except on Arnold’s
Bed which showed a total mortality of 20%--based again on hox
counts. There was no indication of significant fall %ill here

in 1959, A few new boxes in the December sampling indicated
recent kill of 2 o 5%. The 1958 set (yearlings) are living well
to date. We are especially interested in following in detail

the events that befall this 1958 set and the set of subsequent
years. In these we way find cur first ewidence of development

of resistant stocks to the pathogen.

Experimental’ Tray Studies.

Survivors of the traya-éet up on the Cape Shore Tidal flats in
June, 1958 were carried through this past year, together with a
variety of additional stocks of oysters from Delaware sy and

other coastal areas. A total of about 15,000 oysters were underxr
close study. Objectives were:

1) to determine If ths epizootic pathogen were still present.
2) to find evidences of resistant stocks oy strains of cysters.
3) to check patterns of kill by the pathogen.

The model epizootic in tray stacks followed almost axactly the
1958 pattern, except that the cnset of peak kill was about 2
weeks earlier, mid-August rather then early September. The
tabulation below indicates the relative susceptibility of the
varicus major stocks under study cver the period of peak kill

and through the fall, The pattern of kill may be summarized for
both 1958 and 1959 as follows: Stocks introduced into the lewer
Bay from !arch to June show low (less than 3%) monthly mortalitizs

through the summer until the late summer peak kills whea the monthly
-rate climbs to 25-50%. Stocks introduced in late summer and fail

show a spring kill, followed by a lower summer rate, though con-
sistentiy higher (10-20% monthly) than that for stocks introduced
in 3pring. Stocks previcusly exposed in the lower Bay that have
passed through one or more years of heavy mortality show compara-
tivaly a uniform death rate throughout the year, with summer

monthly rates from %<10% and spring and fall peaks grouped around
10-18%.
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SUMMARY OF TRAY KILLS

# of Trays Stock § Aug.-15 Nov. 27 imw 15 Nov,
? Delaware Bay Natives
i Survivors of 1958 kills  12.20% 28-35%
-3 Long Island Stocks 31-43%
&/ Virginta Seasides 39-41% R
-9 Delaware Bay-Arnold’s 52-467%(64%) L5%
e James Rivers-(23 April) 55-59% 667%
‘1 James Rivers-(15 June ) h7% .
3 Mid-Chesapeakes 67-83%% ,
3 Mavesink Rivers - 6B~78% i ; )

*The mid-Chesapeakes from Holland Straits apparently brought a con-
centration of Permocystidium to our trays. The Arnold's tray with
the aberrant 64% mortality was alongside the Holland Straits stock.
In mid-August a sample of gapers cultured for Dermo indicated about
5% Dermo-infected. By early September this had risem to 10%,

by early November to 30%,

6. Field Studies - Mullica River and Great Bay by James B, Durand: -

A, The 1959 patterns of mortality in this small estuary were strik-
ingly similar to those repcrted for Delaware Pay, Native oysters
were suspended in baskets at three locations from July 10 to
October 8, Dredge samples at 6 stations were taken periodically
from April 11 to October 8. In both types of study the oyster
mortality increased oceanward. At French Point (upriver) basket
mortality was’'17%; at Turtle Island (river mouth) it was 37%;
and at Cape rfiorn (down-bay) it was 6%, Comparable cumulative
mortalities (April-October) ir; dredge samples wers 2.6%, 507
and 53% respectively. The highest mortality was in a Sanctuary
population near Turtle Island. This population had been introduced
from the Navesink in September, 1958. Comparing the detailed
mortality figures with those in Dalaware Bay, the relatively
high consistent mortality throughout the spring and summer in
the Mullica iniicates that all stocks here had been exposad pre-
viously to the pathogen.

7. Comments on Leukocytel by T. C. Nelsons

A, Observations were reported of the activity of leukocytes in pos-
sibla remcval of MSX from infected oysters and their passage
to uninfected oysters. Great mumbers of leukocytes are voided
in the feces, and extended in mucus 2lizinated from the gilis,
and blown cut with rejected mud and sand. Since oyster leukocytes
can live at least 2 weeks cutside the body in sea water, here is
a possible means through which this oyster disease msy be spread
from infected to non-infected oysters.
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8, Futurs Objectives - All Laboratories Repreaznted:

An:

Virginia Fisheries Laboratory.

The progrem underway will be continued and probably extended.
With the knowledge that “wiw'' 18 in the lower Chesapeake, it
will now be necessary to assess its role in mortalities and

to determine whether it {s spreading or maintaining its pesition.
Histological studfies will e continued in connection with the
field program in a search o1 pathogens and thalr life cycle
stages. Dr. Hargls spoke Lwvicfly of a general expansion of staff
and programs at V. F. L. in the be2sic marine science.

Chesapeake Biological Laboratory,

The Maryland Laboratory will continue its monitoring proaran,
and is particularly on the alert for signa of "msx" in the
Maryland Chesapeake, Tray studies in the Chincoteague will be
continued for at least another year to follow the mortalities
in tray stocks exposed to "msx" through at lzast two seasonsa.
It is anticipated that this laboratory will be able to handle
its own histological preparations.

U. S, Ftsh and Wildlife Laboratory--Annapolis.

Mr. Engle spoke briefly of general plans for the new Oxford,
Maryland Laboratory. It is anticipatad that this laboratory
will embarkon a general shellfish mortality program in coopera-
tion with the variocus state programs. Mr, Richard Burton at

the Annapolis laborastory is now fully employed in shellfish
hiatology-

Celawara Marine Laboratory.

Here also a histological study will get underway. Miss 3Selsz,
racently added to the staff, is a trained histological tzchniclian
Dr. Shuster plans to tackla the problems of tissue culturs with
oyster preparations as part of a basic program of oyster dlszeasza
studies, f

r
New Jersey Cyster Research Laboratory.
The present emergency program of study of the Telavare Bay Ovster
mortalicies will continue., It was pointed cut that this labora-
tory has been attempting to gather all information possible on
an eplzootic in progress, A high priority has been placed on
close observation of events in oyster populations on the plantad
grounds and seed beds of Delaware Zay to determine the patte s
of kill. These have been supplemented and extended by closs ob-
servations of a varlety of stocks in trays. Tray and ajuarium
studies will be oxpandad to attempt to work out the life eycle
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stagas of the pathogen and to obtain transmission under controlled
experimantal conditions. Dr. John Mackin has placed "mex" in

the genus Haplosporidium because of the close resemblance of cer-
tain of the stages. !Ye are not yet certain, however, of the
definitive spore stages. The highest priority will be gliven to
the continuing search for resistant stocks of oysters to the
Delaware Ray pathogen,






