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lo Studies by the Virginia Fi3heries laboratory: 

A. Field and Laboratory report by J. D. Andrewso 

. Early last year Virginia Fisheries Laboratory instituted a gen• 
eral monitoring program on mortalities on the Virginia s~asid~ 
:.ind in the Cbesapeake, employing tray techniques in u,'!e nt 
Gloucester Point since about 19500 

Seaside: Trays hQre showed appreciable mortality only between 
mid-~'.ay and mtd~June when the kills ranged from 10 to 201.o This 
may fit in with Sieling's report of May~ 1958 mortalities in the 
Chin·~Ot1?r1gueo Thlre has been no slgniftcant mortality 5fnce 
raid•;u1i.~. It was again emph4r.i,~o; that Dermocysttdium has not 
been tmportsnt on the ea3tern ~~~ra. Various oystermen on the 
E:4stern Shore report that the . 1959 set was good. market oysters 
are scarce, and the pric~s -are highQ Ther~ were no complaints 
of mortalities in contra3t to the sporadic kills in 19J8o 

Eastern naysHe: Trays here were all of James River stock, 2- 3 
yearo ol~appraciable mortalities occurr~d until mid-Auguat, 
and this mortality fit$ with the · incidence of DermocystidiU1D along 
the shore and in the creeks• 

.;fe=1tern Bayslrle: Trays •-ere set up here ht May and June to cover 
the ss.linlty ranges tn the varl"ous areaso Locations included 
IJreck Shoal, Rampton Bar, ··York River, Rappahanock and Gloucester 
Poi~t. The results are complicated by the fact that 1959 ·was 
a very. bad Dermo,;:ystidlum ·yearo· The death rate a,: Clcucester 
Po int ~as the highest sincs ·observat1ons started here in 19510 
In 1954 Dennocystidlum killed ·5Q7., and the 1959 kill is higher. 
Approximately 901. of the summer gapers showed heavy ~o moderat0 
De rmocysttdlUD'I infactiono 

In this \.le~tern Bayside cirraa, older oysters on the p,rounds ap­
parently suffered an end-of-~lflter anr: possibly• ~ay-June mor­
tality.. For eJi:ar.,pla, 15- 10 of :3alla1:d's grounds surveyed ln 
late February, 1959 sh0'Jed no signs of morta11~~ These same 
g rounds checked on mid-August had .:O..~% t ,i::-:;r.:Cl «!JI!: imated to be 
J-4 months old. Xiles brought s8mples fro.n ~.objack Bay .also 
showing a high mortality, hut claimed there had been no spring 
mortality on his ground:,. The Oermocystidlum seaaon.bas·ed· on 
positive gapers, tn lower Chesapeake ts from 1 July to 1 November~ 
Apperently Chesapeake deepwater beds suffered a 60~657. loss ln · 
1959 of •..mlch about 1/3 to 1/2 occurred in spring snd ia ·unexplained. 
Tner ~ ts also ~o~~ une.&si ne~s about the summer losses which ar~ 
greater than may he accounti!d for by Oermocystidiumo· 
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Dr. Andrews also reported briefly on a technique he.has been 
using for shell growth measurements. This ta based . on under­
water ~eights of oysters which ls essentially a shell ~eight. 
At Gloucester Point healthy oysters grow from spring until fall. 
Those infected with Oermocystldlum .5t1ow no increase in weight. 
In 1959 half of the oysters under ,,ba:ervation showed no shell 
production. and -.hen checked for ~l::-?CYStldlum had very little. 
This implies some other cause of "sickness" for th~se oysterso 

Bo Laboratory Studies reported by John Lo Woodo 

These studies got underway in the second half of 1959. Over 
1800 <lyst:ars_ some gapers and some alive, have been proce!ised; 
and approximately 800 are on alidss. Lantern slides were shown · 
of a variety of the alldeu. An organism called "HRO'' (just 
found in material frcm Hampton Bar in mid-September) has · subse­
quently been found in several locations. Its distribution in 
gaper and live oyster samples W{I.S a~own by the following table: 

% & 

I.IVE OYSTERS HBO HBO CAPERS HBO HBO 

r-!oljack Bay 132 2'.3 1701' 
York Rlver 116 8 609 ni'.3 IT r:1 
Jomes River 82 '.3 3.7 'J7 l 2.1 
Rappahanock 2S 13 
Seaside Va. 48 4 8.'.3 42 7 l'b.6 

- ))o)Seaside Delo 12 4 

Following a atudy of slides of both "H8QN and "MSX", Dr. Wood 
agreed that these are probably the same organism. 

2. Additional Studies on Virginia Seaside: 

A. Bureau of CO'i'Til:ercla1 Flshesie9 reported by J.B. Engle. 

The Franklin City Laboratory, under direction of Tom Carver. es­
tablished Stray locations in the LO'Wllr Chincoteague area early 
in 1959. These are at Purnell Point. C"y• s~lnt, Cockle Point, 
'.olatts Bay and Toms C~e. At each location. eysters taken locally 
f rom plant gr~nd::1 war~ com1u1red, tn· trays, Pi~;, =ec--ntrol" oysters 
brought tn fro~ _the .i:imes iUver. ~Y f!ilt.c,y· .!;;,,;:;;-:,. 1960 the 
natives had tota·1-. mortal 1tics ranging from 16 to hr,~ wh1 le the 
"control" ranged from 3 . . to 101.., :-!ost of the morta l1 ty tn the 
natives occurred tn May arid June. 

Also reportad was a 1957 oyster kfll in the ·Chincoteague of 
57-751. based on one oystenr:an•s records of his box counts. This 
is an addition to the record of Chincoteague mortalities reported 
lsst year,. 



J o Studies by the Ches a peake Biolog1cal Laboratory: 

A., The r,'aryla nd Ch esapeake reported hy Francis Beaven. 

The t,•..,•.::land-Virg lnia boundary approximates the lS'Z sal int t y line 
in Chesapeake ?.ay whtch means that , in contrnst to Virginia, 
~fo ryland lac ks many oyster predators and paras l tes . Over the 
l a st year, the CRL has niade an extens tve box sut'.r<::y on· Zt:A"'I 
bars in tributaries and tn bays , snd this was r epea t ed in October. 
The only unusua l mortallty ~1as in Holland Strai tso It was re~ 
ca l!E.-<J t '1at this a ren received a 0 shot" of 02-1~~ ,;.,ater in 1957; 
and this !!lay have occurred again in 1959, causing incr eased oyster 
morta1i ty., To provide a "base 1ine" for future t..·ork, oysters 
•.. - .., .....-.1;10 ~ar ~,a,r~ Hxad for h1otologtcal 1tudy" 

Trays have slso been 
Fishing Bay.; 

s~ t up and s tocked wi t h seed oysters from 

Solomons - March 13, 1959-January lq, 1960 
Holla~d Straits - September 3, 1959-January 11 9 1960 

J.,4-Z mortality 
2.~ mortality 

Local oys ters tn Holland ~-1:r4its sho...,ed an 87.. k111 in the September­
January period. This g r:oup also had a Dt!rmocyst ldium tJelghted 
incidence of t~04~ 

Some of the changes in operation o f t~e Maryland industry over 
the years ~ere notedo The planters are now getting seed by 
3helling gr ounds in southern Virglnia waters. Years ago they 
were getting seed from the Virginia Seaside and some from 
Delaware Bay. When the Chesapeake corporation was planting ln 
trays, Long Island s eed stock was u5ed for several years. 

B, Ch incotuague !?ay Studies reported by Frad Slel lng . 

Four tray stations were established l-'.srch• 19.59 ln the ~•aryla nd 
Chin~oteague £t Rattlcsn4ke l.andtng, \,lhalea Gi 2tard, Sinepuxent 
Jay anrl Crays Creek~ These p~ra llel t he trays set up t o t he 
South by t he Frankl \n Ctty Laboratory. At each 1L>loc1~n oysters 
frcui lo~al grounds planted at least ntne months, ''·N&Uves ." were 
placed tn trays to compare with ,.control" s tocks ~rought ln crom 
F"ishing Ray.. Samples wer e ftxed every 2 weeks at all locations. 
Total mortalit i es from Y.:arch to January, 1960 range from 16-Jrt 
for the "nattves," and from '3- ~ for the ''controls , " The fl".ajor 
l os ses agaln occurred in ~~Y and June, and there have been virtually 
no losses slnce mid- Octob~ro It was noted that l osses, in gen-
s ra1, ~r,er the 1959 year were light., 

~~ ! ~ p l anned to continue thes~ tray5 t hrough another s ea son~ 



4o Laboratory Advances a t Rutgers: 

Ao Preparation for eveing demonstrations• L. -'• Stauber 

In the absencQ of John Hyrhe of the Divalve Laboratory s taff. 
D~. Stauber reviewed Myrhe's work on preparation of pericadtat 
~mears wtth the Schaudlnn technique~ By thl5. method, a permanent 
d talned slide of leukocytes and othe r c~llular materials ln the 
perlcardtal fluid 1s obtained in approximately three hou rso 
Demonstrations of clearly dif ferent i ated "nisx,.'' and various types 
of leukocytes were pre aented. Dr. Stauber suggested that the 
Schaud1nn technique might be combined with a tissue biopsy tach­
nt que for the detection of " msx" Infection in tissues rather 
tha n just in pericardlal fluirl. 

Bo Evaluation of the Fresh Smear Technique - W. J. Cnnzonter 

In the fall of 1958, we began the eY.amln.atlon of pertc~rdt~l 
fluids of oysters to diagnose infection with "msx." Pericardtal 
fluld is stained on a slide with methylene blue (50 mg. per 
100 ml. oz. dist~) o The results are variable and, wlth decom­
poalng gapers, the staining ts frequently not precise; leading ·· 
to doubtful diagnoses classlfled aa "possible" and "probable". 
~Jith tray gapers subsequently fixed, sectioned~ and studied frcm 
the August-September, 1959 mortalit i es, an evaluation of the re• 
liability of the fresh smear exas l natlon has been stte:mptedo · 
Infections are classified In permanenc allde sections as follows: 

Heavy - average more than 5 organisms per 011 immersion field. 
Modera te - l - 5 organism per oil i tMierslcn fi e ld. 
Light . l ess tha n 1 organi sms per oil i mmersion field. 
Rar e - 1 or more par section, but 

l e3s t hBn l per oil immersion field o 
Absent 

Comparis on of fresh- im,~ar examination with permanent slide: 

I FRESH-PERICARJ'>L\L SMEAR 
NEGA TlVE POSSIBLE PROBABLE DEFI NITE 

A~,.. :!i~, t 20 0 00 
SLIDE Light 14 I 0 1 0 
C0 UNT Moder a te 1 4 0 6 

Heavy (1) '.3 '.3 10 

This c cmparis on shows quite clea rly that the fre~h, perlcardial 
smear examination mls5es the light l nfectiona, but h quite 
reliable f or t he modera te a nd heavy infections. In no case has 
a po~ ittve fresh diagnos is been prov~d wrong by f ixed material . 
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Leukocyte Activity t o low t-emperatures • John Dupuy~ 

Th e work of Dr . Steln a nd ur. Mackin. r eported st the NSA rueet­
lng in :./ashtngton. •, 1y, 1959 clearly shows the develot= ·~unt 
of heavy He x0mltL l~~ectlons in c yst~rs held exper1ment~1ly 
at law t e;"perat~:e~ M~ckin haa r e6rl1e r reported the presence 
of intr~cel lul.'\r 3tage s of Hexamita in oyster leukocyteso At 
t h e suggestion of Dr. L. A. St auber, t hese expertcnen ·:a we&e de• 
s i gned to test the activity of oyste r l eukocytes at 5~. Tripp, 
0958) working '!.t ::'.ii.ss laboratory, has s hown that avian corpuscles 
injected lntracardially at room temperature are eng-~lfed by 
leukocyte s, ond are digested and eliminated from the oyster within 
12 - 16 days. In the ~xperiments reported here. 2 groups of 12 
oysters \.lere \njll ~._,.:~I lntr.acardtally wl th avian corp ,.ac1es and 
held at 5°c in sea water of salinity 12. Four oyster3 from each 
,-1erie examined at 14, 21, and 28 days ., Fresh smears were made 
from verlous pe~ts of the oyster. Blood smears throughout the 
experiment sh0t,ed a lmoi,t all the leukocytes engorged with avian 
corpuscles. This wa s verified tn Giemsa preparations wlth no 
~ppr~ciable change in slze a nd shape of the avial cells. Hexamtta 
were al20 ob3erved i n some of th~ blood s mearao Other i ••;!:. ~~~ara 
revealed clliates ~nd Hexami t a · ~ft &ta.:nach c~tents; ~,i..! ~~~•t:6.; ­
cil1atas and occaslonally!wkucytes a1?(;0rged vith avian corpuscles 
in the gill minces. These ob5ervat1ons are interpreted to mean. 
that although the leukocytes can engolf the inert avian corpuscles 
a t 5

0 
C, t hey cannot dlge9t the..~ normally nor effectively trAll3port 

them from the circulatlono Thls suggests as an alternate . inter• 
p retation of Macldn's observations of i n tracellular stages of · 
Be .wmlta. that at lc,t; temperstures t he leukocytes have engulfed 
Hex~mi c"', but have been unable to digest them completely. 

Anothe r Inte res t i ng observation hy ~Jpuy ls that oysters kept 
i n a i.:- sto r a ge a t 5°c did not shc-w !!examita infecti on with in 
thr;;-months, in contrast to t~os~ held in s ea wa ter. 

Inoculation studies ri?poi·ted by Sung Y~n Fengo 

A Ps eudcmonas- l ike bacterium, A- ). orig inally isolated from 
·gapers" on hcavy- kil 1 grounds ln Delavare Bay in September, 19.58. 
~as injected lntracardially into apparently healthy oysters to 
~tucy ; he c ourse of infection. Times r e quired to destroy 504 
oc ~-3 i n horr.cg~nate s amp las during the early phase of the ex­
perhr,,.m t '-'as ,~.::, 20 and 204 hour:s at 23° , 15.,t' a r.d 9 ~4°c respect­
i·,·c ..: l'., At 2J:1C1 t he i niti.! l rapid l oss o f A4 3 "'as f o l lowed by 
a ri s e both in i, l ood and hoir.egenate s a mpleao Thr ee such eye le5 
~~cu\:'J~~ ir. ~ 20-dny period. At 15 ~7° , A-J reached its lowest 
point on the 4th day, and the n rose rap idly to nearly the ortginal 
l~vel hy the 8th dayo Th is level ~a s ~hen ~~tntained for the 
du n1 t!. on o f t ~e expe riment . ,\t 9" h0 t he numbers o f A- J decl ' ...?d 
s t e:id i ly , t h oug h s l owly, throughout the experiment" P..1ycob.act.arium 
s m~gma t i3 als o inj~c ted int~acardtally ~as removed rapidly from 
theblood an d did not sub5equc n tly ri se in lavel. In t isauea~e 
~eve l Ta~~lned high f or 6 dayo 9nd t hen dro pped gr adua lly to ~x­
;:fnctio1, in t h e ru:?:<t 6 dt'YS· 
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Re:sponse of oysters to to.)ec tton of various soluble substances, 
~specially protein ool utions, is also under lnvesttgatlono The 
fates of injected diphtheria toxotd, bovine hemoglobin, hurAan 
albumin and r hodamine-conjugated human gamna g lobulin wera 
followed colorimetrlcally, by serological techniques, and fluor • 
~scence mi croscopy. These substances h ,ve i-een 1.ie"~:::ted vi thin 
oyster leukocytes minutes sfter tntracardiol injtctt ~n . It ls 
assumed t hat the method of ingestion (plnocytosis) of solub le, 
h i gh -molecular substances by oyster leukocytes f.; ::r.\m\ tsr to that 
obs~r..,ed by LeuU ( 1931) and Mast and Doyle (19J4) for a-.ac rophagu 
and Amoeba:, 

~. Tronsmisston Studiea - Rudolf Schelteme 

Several ~ttempts have been made to transfer "msx'' to heal thy 
oys terso In the most recent attempt, not yet completed, but re­
ported here, uninfected Wreck Shoal oysters '-" '.1:%le8 River) 1.1ere 
placed in aquaria wtth oysters taken from s l;OC'ks dying rapidly 
in Cape Shore Trays. The tanks '-lere set up h, triplicate sets 
with adequate uninfected con&rols and all were held at l aboratory 
t e~pernture approximately 25 C. All inflowing water was passed . 
through sand filters t hat removed about 901. of the bacteria, and 
presu~~bly any Infective spores . As expected, the infected 
stocks died most rapidly \n the early stages of the experiment 
follo~ed by mortalities in the oysters mixed with them. After 
60 days or so, ha..·ever , the control morta 1t t tes l ncreased and 
overtook those of the experimental stocks. Histological work en 
the gapers is yet to be completed. Th~oily~ollate cultures of 
ga pers in the latter half of the experiment show that practically 
all tanks were heavily lnfected with nertT10Cysttdtum, and little 
optimi sm is held for a defln1tlve r.esult on "m5x" t :fan.sr:tasion~o 

So Fie l d ~nd Tray Studies ln Delaware Bay - H. H. Raskln: 

Ao The planted grounds. 

Th~re was no lndustry planting tn 1959, but the 1958 planta which 
had suffered a tot.al mortality of 524 by the end of 1958 Yere 
kept unde r surveillance. Six to eight grounds were sampled ~,enthly 
for recent boxes, old boxe• and living oysters. By the end of 
~arch, tot al ~ortality reached 67't, and by late fall averaged 
507.. These are mlntmal figures because of errors caused by break­
U? of bohcso O~er half of the total mortality from June to 
October, 1959 was drill klll. The surv lvlng oysters grew we~ l 
nnd havs excellent meats. The yield, hcx.·ever, on grounds dredged 
for ~arket since last October has heen 1 bushel of mar ket oysters 
per 10 bushels of seed plant~d ~ 



One ground planted experimentally with a single deck-load of 
seed oys ters from Arnold 's Bed in October, 1958 is of particular 
lntere~t 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 klllo By 
December, 1959 approxi~ately 65-707. of this plantinsit haddled 
with a small peak ln kill in April-Fay, and a eus tatned summer 
peak beti.-een June 8 and September 230 

Bo The Seed Bedso 

The epidemic kill first hit the Seed lleds in fall ,,,£ 1958. and 
by June, 1959 had killed 60-70~ of the oysters except on Arnold's 
Bed which showed a total mortality of 201.--based again on hox 
counts. There ~as no indication of significant fall kill here 
in 1959~ A few new boxes in the December sampling indicated 
recent kill of 2 ~~ n . . 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 
yea rso In these i,e tr.ay find our first C'Ylden.ce of development 
of resistant stocks to the .pathogen., 

Co Experimental: Tray Studieso 

Surviv ors of the trays aet up on the ·cape Shore Tidal flats in 
June. 1958 were carried through this past year. t ogether with a 
variety of additional stocks of oysters from Delaware ~ y and 
other coastal areas. A total of about 15.000 oysters were under 
close studyo Objectives wer~: 

t) to determine If the epi%ootic pathogen were still present o 
2) to f ind evidences of resist3nt stocks or strains of oysterso 
3) to chack patterns of kill by the patho~en . 

The model ep1zootic in tray stocks f o llowed almost exactly the 
1958 pattern, except that the onse t of peak kt 11 was about 2 
'I.leeks earlier. mid-August rather then ear1y September. The 
tabulation below indicates the relative susceptibility of the 
various major stocks under !Hudy over the period of peak kill 
and through the fallo 'Ihe pattern of klll tl'.ay be sull"ITl4ri%ed for 
hoth 1953 and 1959 as follovs: Stocks introduced into the lower 
l3ay from l-'.arch to June show low (less than '.37.) monthly morta litias 
through the 3ummer until the late sutm'ler peak kills when the monthl y 

-rate climbs to 25~507.o Stocks introduced in late sunTDer and fall 
show a spring kill, followed by a lower summer rate, though con­
sl~ tent 11 higher (10-207. monthly) than thnt for stocks introduced 
in 3pring. Stocl(s previ ously exposed in the lot.'er '9ay that have 
passed tnrough one or more years of heavy ~ortality shov comp~ra­
tivaly a uniform death ra t e throughout the year, with aurr.mer 
monthly rat~s from )c.,l,()'L and spring and fa 11 peak.! grouped around 
10~18'7.o 

https://C':'lden.ce


SUM:--'A RY OF TRAY KILLS 

# of Trais Stock 6 Aui-- 1.5 Novo 2z ,~r-1~ Novo 
' . 

·t 

· l 
• 1. 
. ·3 
. ·, '.3 . 

· 1 
) 
) 

Delaware Bay Ntttivaa 
Survivors of 19.58 kills 
Long Island Stocks 
Virginia Seasides 
De l aware Bay-Arnold's 
J ames Rivers-(23 April) 
James Rtvers-(15 June) 
Mtd-Cbesapeakes 
Navesink Rivera 

12..2m. 
)1- 10'% 
39"'2'1'% 
ZJ2°Ji61.(64~) 
5.5.,5~ 

47%' . 
67- 8:;l* 
68..78'% 

28-'3s<Z 

44% 
66Z 

m 

*The mld- Cnesape.akes from Holland Straits apparently brought a con• 
centratton of Oermocyattdtum to our trays. ' The Arnold'• tray with 
the aberrant 64l mortality was alongside the Holland Straits· stock. 
In mid-August a sample of gapera cultured for Dermo indicated about 
54 Dermo-infected. By early Septemb~r this had risen to la.t~ and 
by early November to J01.~ 

6. Field Studies - f-ulltca River and Great Bay by James B. Durand: · 

A. The 1959 patterns of mortality ln this ·small estuary were strlk• 
lngly atmtlar to those reported for Delaware Bay~ Native oysters 
were suspended ln baskets at three locations from July 10 to 
October 8. Dredge samplea at 6 atatlcma ~ere taken periodically 
f _rom April 11 to October 8. In. both types of study t~e oyster 
urortaltty increased oceanward. At French Polut (upriver) basket 
mortalltfwa.• '.·17%; at Turtle laland· (rtver 'IUOUth) it was 371; 
and, at Cape tiorn (dawn-bay) it vaa 1.i6't. Comparable cum.alat1ve 
mortaltttea (April 0 0ctober) Sai, dredge sample• were 2.~. 50% 
and 54~ respectively.· The highest mortality was in a Sat'.lCtuaiy 
populAUon near Turtle tatAnd. Thla population had bean Introduced 
from the Naveslnk in September. 1958. Comparing the detailed 
mortality figures wl~h those in Delaware Boy. the relatively 
high conaistou mortality throughout the sprtns •n~ summer ln 
the K.illlca ii,Hcate• that all stocks here had been exposed pre-
viously to the pathogen. I 

7. Comments on Leukocyte• by T. C. Nelsons 

A. Observations were reported of the activity of l~kocytes In pos­
sible removal of MSX from infected oyater• and their passage 
to uninfected oyatera. Greac t1U11lbers of leukocytes are voldad 
in the feces, and extended In mucus sllttlnatect from the gllls, 
and blown cut wtth rejected mud and s and. Since oyster leukocyte• 
can live at least 2 weeks ~t~lde the body tn s~ water. here ls 
a possible means through uhtch this oyster disease may be spread 
from infected to' non•lnfected oysters. 



Ac Virginia Fisheries Laboratoryo 

The p~ogra~ underway wtll be continued a nd probably extendedo 
!./ith t'1e knowl o':ldge tha t ''\i.u:•~; , ls tn the lo?er Chesapeake, lt 
will no\J be necessary to ass~ss its role i n mortalities an~ 
to determine whether it ls spr2adtng or ma1ntalnlng its posi tion . 
His tological studies- wlll lie continued ln connec tion wltf, the 
field program ln a search I!~• pathogens and t h,1i 1:r life cycle 
stages. Or . Hargis s poke L.,;.tdly of a general expansion of staff 
and programs at v. F. L. tn the ba•tc marine science. 

Ao Chesapeake Biological Laboratoryo 

The ~ary land laboratory ~tlt conttoue its monitoring progrQMt 
a nd is part icularly on the alert for s\gns of "msx" In the 
Ma ryland Chesapeake. Tray studies in the Chincoteague wi l l be 
continued for a t least a nother year to follow t he mortalities 
in tray stocks exposed to "msx" through at least two s ea son3 . 
It ls anticipated that thts laboratory wi l l be 4b le to hand l e 
its own his tological preparatlonso 

Mr . Engle spoke briefly of general plans for t,e new Oxford . 
~r.. rytand Laboratory. It ls anttcipatad that this l aboratory 
v ~ll embarlc:on a general shellfish mortali ty progr am in coopera• 
tion wi t h the various state programs. Mr . Rtchard Burton a t 
the Annapol19 Labora~.ol"\· lo nOlol fully employed in 3hel lf \sh 
histology" 

Delawa r<? ;>'arine Laboratory. 

Here aho 4 h t stologtca1 study wl 11 get underi.ay. ~·1., s ge l:1:, 
r~cently added to t he staff. is a tra i ned hlstol og tc~l techniclan. 
Dr. Shuster plans to tac,k l e the pr ohhm• o f ti s3ue :::ultur:! ;.,1th 
oyster preparations as part of a basi c program of oy3ter dlsea~~ 
studies. 

I 
New Jersey Oyster Re sea~c~ Labor~tor y o 

The present em~rgency program of study oE t he C'ela•,are ~af.Cy3ter 
mortalt tfea will contlnue. It ~ss pointed out that t'iis labor~­
tory ha3 been at t empting to gather all infotmation poss i ble on 
an epizootlc ~ progres~., A hl gr priority has been plac ed on 
close observation of events in oyster populations on t he plan ted 
g r ound3 and seed beds of neiaware ~sy to determtn~ the pat t e • .a 
of kill ~ These have been s upplemenced a nd exter.ded by clos~ ob• 
!lervations of a variety of stocks in trays o Tray and tl' ,u~rt um 
stud ies wlll be ~xpanded to Attempt to work out the l .~e eycl2 
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stagas of the pathogen and to obtain transmission under controlled 
experlmantal conditions. Dr. John ~'.3cktn has placed "m~x" in 
the gen'..18 Haploaporidium because of the close resemblance of cer-~ 
tatn of the stages. We are not yet certain, however, of the 
definitive spore stages. The highest prtority will be given to 
the continuing search for resistant stocks of oysters to the 
Delaware Ray pathogeno 
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