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HOST SPECIES:
Common - scientific name:

AMERICAN OYSTER,

EASTERN QYSTER
Crassostren virginica

DISEASE NAME:

Common o generic disense nume:
JUVENILE OYSTER DISEASE (JOD)
(JUVENILE OYSTER MORTALITY)



- ETIOLOGY:
Definitive eticlogy of the dispase is wnknown,

althongh the disease agent Is infections, filterable

and easlly tranamitied 1o susceptible oysters. Eatly
hypotheses included involvement of a:

: (1) toxic polhtant;

(2) toxic dinoflugellate;

(3) Vibrio sp,; and

(4) penetic dispase.
These have been climinated by experimental and
epizootiological studies. Some evidence exists
implicating an Intracellular protist (possibly a
paragitic ciliare such as a suctorian), The dissase
seems specific for Crassostrea virginico and
affects juveniles, or older oysters, when exposed
for the first time to the disease agent in aguacultone
simations. The disesse is rare in natural send, even
at heavily atfected. sites during periods of dense
spat set. Other shallfish seed such as Ostreg edulis,
Mya arenariz, and Mercenaria marcenaria, grown
in JOD-infecred culre facilities are not affecied,
Experimental trangmission has been accomplished
using infected oysters and filtrates of water from
infected sites,

SIGNIFICANCE:

This disease has cansed mortalities of 60 to nearly
100% inhatchery produced seed, This cavsed the
demise, ot near demige, of many oyster farming
companies in New England and Long Igland, NY,
It has 8o far not affected naturally produced seed

?\}s

on the bottom of estmaries,

GEOGRAPHICAL DISTRIBUTION:

Thus far, the first known mortalitles of oysters
exhibifing the characteristic JOD syndrome were
observed in September 1984, This oceurred in
second-year juvenlle oysters from Maine,
20-30+ tm in size, enltuced In Great Bay, NH
(R. Langan, University of New Hampshire,
Durham, NH, pers. commun.). By 1990, the
disease had been documented in Maine,
Magrachusetts, Rhode Istand, New York, New
Hampshire, and Connecticut, Introductions of
infoacted oysters nto Maryland are 50t known to
have established the discase, However, oysters
introduced into Maryland and maintained in low

. salinity waters demonstraied the disease when held

at 20°C in high sslinity aquaria even after
pyerwintering for 6 months at 5%,

-GROSS CLINICAL SIGNS:

(1) Cessntion of growth in otherwise fast
growing juvendles in good condition pepurs 1 to 2
weeks prior 10 the onset of mortality. Affected
oysters are genecally in the size range of 5-30 mm;

(2) Presence of a characteriatic ring of
conchiolin on the internal surface of the sireli(s)
in affected apimals that has not become fully
ineorporated into the shell matrix, However,
conchjolin may not be seen by the unaided eye jn
the first oysters to die of JOI;



(3). Conspiconns shell check(s) which mark
the size of the animal where active digease
occurred; ,

(4) Severe mantle recession peours which
produces shell checks during regrowth of the shell;
and .

(5) Sometimes a deep cupping or directionsl
growth change of the sheil.

Mortality onset occurd rapialy. Initial losses of
- 2-3% the first week may be misaed, but are
followed by a rapid rise in heavy mortalities for
37 weeks before leveling off. Montalitles may
continue at lower Jevels throughout the cold winier
months,

HISTOPATHOLOGY:

The earlicst evidenre of Infection is the presence
of 2-5 pm cells with 1-3 um Feulgen picromeshyl
blwe (FPM) positlve nuclel in vacuoles in the
cytoplasm of herlthy mantle epithelial cells. The
second stage shows multiple cells in the vacuoles,
sometimes with what appear 10-be macro- and
micronacled, The thixd stage is charactedized by
the rupture of the varmoles to produce ulcers that
in turn initiate an inflammatory response in the
adjscent connective tisene composed of hyaline
hemocytes. The ulcers canse hemorshage and are
betieved to induce the deposition of conchiolin In
conconitant locations on the shell, Necrogis Is
gommonly obgerved in affected mangle tissue,

MSEASE ONSET:

"Ihe disease strikes susceptihle pysters in infected
areas 3-5 wecke after the water temperature
exppeds and maintaing 20°C., Arcas of Long Island,
NY, typically see the onset of YOD mortalities in -
late Yone of easly July. In Miine, disease onset is
delayed wntil mid-August to early September.

ASSOCIATED ENVIRONMENTAL

CONDITIONS:

Salinities above 18% and temperatures above 18°C
are conducive for Initiating the cisease process.
Incubation perlod Js 3-7 weeks, depending on
water temperature, The disease is inhibited by
salipities below 16%. and erythromycin (a
commercial product for marine aquaria). The
disease may be exacerbated by Atresses, soch a5
poor nuritien, but is not caused by nutridonal
deficiencies since the diseage iz clearly
transmissible and iohibited by low water
terperature, low salinity and exythromyein.

CONTROL:

The first effective management approzch was 10
produce seed earlier in heated water by spawning
oysters in January theongh March, This allowed
juveniles 1o grow above 30 mm in lengih by the
titme water tempetatures attained 20°C. The
stratepy of spawning oysters late in the summer 10
take advantage of declining watet temperatues



appeans 10 work in Maine, but not in more southern,
warmet water areas. The second aod mogt effective
approach was 1o produce resistant oyslers from
brood stocks that had survived the disease and had
strong evidence of characteristic shell checks.
Survival of these seed (0-13% mortality) wus
4 - 20 times better than comparable-aged
susceptible juveniles (55-85%) in field tests, No
significant difference in survival was observed in
F, F,, or F, generations of resistant vysters,
Increased water flow (2 21 L/min in a 30 cm silo)
for upweller grown juventles rednces, but does not
eliminaie, infection and resultant mortalities
(G. Rivara, Cornell Coopearative Extension,
Sounthold, NY, pets. commun,). In the same study,
density of aysters was not found to reduce the
effects of JOD significantly. These procedures
have allowed one company o go from nearly total
production faflure, o the best production in. 35
years of operation, There is some evidence that
resistant seed produced in local watets may have
better survival than those developed and brought
in from other Ipcations. Results of experimental
transmission studies showed the disease agent was
able to pess through 3 jum mesh bag filtets typically
used by aguacnie facilities, but nota 1 pm filter
bag.

COMMENTS:
Thisis one of the few examples Of & SUCCESH Atory
based on the application of techniques from

observational and experimental research on a
molluscan disease problem, and yei the etiological
agent is 5811 unidentified,
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