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• “Rickettsia like organisms” (RLOs) is a catch all 
term used to describe intracellular gram 
negative bacteria related to the rickettsiales/ 
chlamydiales/ burkholderiales proteobacteria

• Infect host cells and cause cytoplasmic 
inclusions – hypertrophied cells filled with many 
small (0.2-1.5µm long) pleomorphic bacteria. 

• Have been recorded to infect a variety of 
aquatic animals – including fish, molluscs, and 
crustaceans 

“Rickettsia-like organisms” in 
aquatic animals
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Epitheliocystis    
(O. Chlamydiales,   
O. Burkholderiales) 

in fish gills (world-
wide in many host 
species)

e.g. Proliferative 
epitheliocystis in 
gills of a cultured 
snapper (Pagrus 
auratus)

“Rickettsia-like organisms” in 
aquatic animals - fish 
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Piscirickettsias   
(O. Rickettsiales) 
causing systemic 
infections in fish

e.g. Piscirickettsia 
salmonis – causes 
disease in cultured 
salmonids. 

“Rickettsia-like organisms” in 
aquatic animals - fish 

Photo credit:  John Fryer, Oregon State University. 
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Withering disease 
of abalone

(Xenohaliotis 
californiensis)

(O. Rickettsiales)

Infects gastro-
intestinal epithelia 
causing disease 
and mortality in 
wild and cultured 
abalone – OIE 
listed disease

“Rickettsia-like organisms” in 
aquatic animals - molluscs 
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Branchial rickettsia-
like and molliculite-
like organisms in 
bivalves

e.g. RLOs in gills of 
NZ scallops.  Can 
be associated with 
disease when they 
occur in heavy 
infections 
(environmental 
stressors ?  see        
Hine & Diggles 
(2002) Dis. Aquat. 
Org. 50:  137-144).

“Rickettsia-like organisms” in 
aquatic animals - molluscs 
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“Rickettsia-like organisms” in 
aquatic animals - crustaceans

e.g. Milky hemolymph 
disease of spiny 
lobsters (MHD-SL)
(O. Rickettsiales)

Invades tissues of 
mesodermal origin,  
hemolymph sinuses, 
causes disease in 
cultured spiny lobsters 
held in sea cages in 
Vietnam. Similar 
bacteria in prawns and 
crabs.  “Milky” white 
hemolymph does not 
clot.
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RLOs in Australian crustaceans
In Australia RLOs have been reported mainly in 

freshwater crayfish:

• Systemic infections of Coxiella cheraxi in cultured 
redclaw crayfish  (Cherax quadricarinatus) (Owens 
et al. 1992)

• C. cheraxi infected connective tissues of all organs 
- 100% mortality when inoculated

• Another RLO infected the epithelium of 
hepatopancreatic tubules of a moribund crayfish 
(Edgerton & Prior 1999)
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RLOs in Australian crustaceans
The Generic Prawn IRA (Biosecurity Australia 2009) 

records that RLOs have also been reported in:

• Freshwater prawns Macrobrachium rosenbergii

• Penaeids

• But not crabs ?
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RLOs in crabs
RLO infections in crabs are relatively rare1

• European shore crabs (Carcinus maenas,  C. 
mediterraneus) – systemic - milky haemolymph

• Alaskan blue king crab (Paralithodes platypus) 
(infects epithelium of hepatopancreas tubules)

• Alaskan golden king crab (Lithodes aquespina)

• Dungeness crab (Cancer magister) in USA

• Systemic spiroplasma in Eriocheir sinensis (Chinese 
mitten crab in FW) causes Tremor Disease.

• In all above cases infections thought to be fatal
1 Wang (2011).  J. Invert Pathol. 106:  18-26.
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• Health data for mud crabs (Scylla serrata) and sand 
crabs (Portunus pelagicus) was obtained during 
baseline environmental monitoring for the INPEX 
Ichthys Gas project.

• Four surveys undertaken in Darwin Harbour, Bynoe 
Harbour and Adelaide River mouth over a period of 
8 months (Aug 2012 - March 2013). 

• Crabs were sampled with conventional crab pots.  
Water temp range 28-34°C, salinity 35-36 ppt. 

• 952 crabs (627 S. serrata, 325 P. pelagicus) were 
caught and examined in the field, and of these 315 
(225 S. serrata and 90 P. pelagicus) were subjected 
to parasitological and histopathological examination.

Crabbing – Northern Territory
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Crabbing – Northern Territory
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Environmental 
monitoring 
program for 
INPEX Ichthys 
Gas Project 

Crabbing – Northern Territory
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Mud crab    
(Scylla serrata) 

Sand crab   
(Portunus pelagicus) 

Crabbing – Northern Territory



16

Portunus pelagicus species complex

Crabbing – Northern Territory

P. pelagicus

P. armatus



17

Sand crabs – Northern Territory
• A range of parasites and lesions were detected in 

both crab species:  - rust spot lesions on carapace 
- shell disease
- sacculinid barnacle infections

• The most notable pathological finding was the 
detection of a new RLO in the hepatopancreas of 
sand crabs sampled from Darwin and Bynoe 
Harbours. 

• Histologically there was moderate to severe 
destruction of hepatopancreatic tubules with 
granulomatous inflammatory responses present. 

• Affected tubular epithelial cells were hypertrophic 
and containing numerous small pleomorphic 
intracytoplasmic gram-negative organisms.
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Sand crab – histology of hepatopancreas

Control 
hepatopancreas 
tubule of         
P. pelagicus.
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Sand crab – histology of hepatopancreas

Hepatopancreas tubules of P. pelagicus infected with RLO 
– different developmental stages evident
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Sand crab – histology of hepatopancreas

Hepatopancreas tubules of P. pelagicus infected with RLO 
– majority of tubules heavily infected
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Sand crab – histology of hepatopancreas

Hepatopancreas tubules of P. pelagicus infected with RLO 
– granulomatous host response and tubule destruction 
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Sand crab – histology of hepatopancreas

Field data revealed 
most of the infected 
sand crabs were 
lethargic at capture.

Heavily infected crabs 
died very soon after 
capture, resulting in 
post-mortem artefact.
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Sand Crab RLO – Overall Prevalence  (all sites)
6.89% dry season (n = 58)
0% wet season (n = 32)
4.44% all seasons (n = 90)

Bynoe Harbour
6.25% dry season (n = 16)
0% wet season (n = 14)
3.33% all seasons (n = 
30)

Inner Darwin Harbour
6.67% dry season (n = 20)
0% wet season (n = 12)
3.13% all seasons (n = 
32)

Outer Darwin Harbour
15.38% dry season (n = 13)
0% wet season (n = 6)
10.52% all seasons (n = 19)

Adelaide River
0% dry season (n = 9)
N = 0  for wet season 
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NT RLO – second host

Thalimeda crenata – mangrove crab

Also found similar/ 
same ? RLO in 
hepatopancreas of 1 T. 
crenata from Outer 
Darwin Harbour during 
the dry season



2525

NT RLO – haemolymph clear

Besides lethargy, 
no other gross 
signs were 
observed 

Colour of the 
haemolymph of 
infected crabs 
appeared normal.
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RLOs that infect mesodermal tissue 

Photos credits D. Lightner, Nunan et al. (2010).  Dis. Aquat. Org. 91:  105-112.

MHD – Spiny lobster (above)

Penaeus monodon (above), 
Carcinus maenas (below)
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Affinities of sand crab RLO

• Testing performed  at the Australian Animal Health 
Laboratory (AAHL) found the sand crab RLO did not react 
with PCR designed to detect agents responsible for milky 
hemolymph disease of spiny lobsters, European shore 
crab or Penaeus monodon.

• Tissue trophism of RLO in P. pelagicus suggests it may be 
more closely related to the RLO from the hepatopancreas 
of redclaw crayfish (Edgerton and Prior 1990), or the RLO 
described from Alaskan blue king crab (Paralithodes 
platypus) (Johnson 1984. J. Invert. Path. 44: 112-113).

• Much more work required on taxonomy as well as the 
epizootiology of this disease agent.
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• A new RLO was detected in wild caught sand crabs 
and a mangrove crab near Darwin. Notifiable 
disease agents ruled out. 

• Evidence of some seasonal variation in prevalence, 
but much more work required.

• These data provide useful insights into the baseline 
health status of populations of wild sand crabs in 
tropical Australia.

• Monitoring of fish and crab health in the Darwin 
area will help support Australia's aquatic animal 
health surveillance and monitoring capability.

In summary……
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1.     Content

Some of the information contained in this presentation has been sourced from work 
undertaken for INPEX Operations Australia Pty Ltd (the Company) in connection 
with the Ichthys Gas Field Development Project and is based on data available at 
the time of preparation, from sources believed to be reliable and subject to the 
qualifications in this Disclaimer.

The Company is under no obligation to update or revise the Information or provide any 
further information to the recipient if it becomes aware of an inaccuracy, 
incompleteness or change in the Information arising out of or contained in the data 
the subject of the Information or otherwise provided to the recipient.

2.     Important Notice, Conditions and Disclaimer

The Company makes no representation or warranty (express or implied) as to the  
fairness, accuracy, adequacy, validity, correctness or completeness of the 
information, opinions and conclusions contained in the Information or this  
Disclaimer.  The Company does not accept any responsibility or liability arising out 
of or in connection with any errors in or omissions from the data referred to or 
contained in the Information.

Questions ?

Disclaimer:
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