Unusual mortalities of yabbies (Trypea australiensis) in Pacific Harbour, Bribie Island
BK Diggles, DigsFish Services, 19 April 2023

On Tuesday 28 March 2023 | received a text from Graham Livingstone of 11 Botany Cres, Banksia Beach
(Figure 1) in which he described repeated unusual mortalities of large percentage of captive yabbies
(Trypea australiensis) held in a live well on his pontoon in Pacific Harbour (Figure 1, inset). The livewell
setup had been optimised over the previous 9 years to be able to hold between 200 and 300 yabbies for
periods of up to 3 weeks with negligible mortalities (beyond the odd 5-10 per day, which are presumably
damaged during their collection by yabby pumping at nearby Whitepatch, see Figure 2). Previous studies
have confirmed that yabbies can be held without feeding for up to 28 days (albeit at lower water
temperatures , see Ahsanullah et al. 1981). In contrast, since January 2023, Graham has recorded
mortalities of 90-100% in yabbies held in the livewell over periods of only 3 or 4 days. The only notable
changes in recent times have been a general deterioration in water quality, possibly associated with
accumulation of drifts of the green alga Codium fragile (Figure 3) as well as some nearby dredging of
sediment. However, the yabby mortalities preceded the dredging and have continued post-dredging.

A 4 "1GHtS Creek Brény ~ -
a Endeavoyr p,
5
& a Ende;
J . Vour py
&
e 3
£ F
& : ¢
&, %
dcty, =
< E
K)
5° i |
&
; o o bl
Al i ]
o 2 Q
anmw: Beauty St Voyagess™
- 0:
agaes
Wi EndeayouriDrive Park Voyagers b
o 3
.......................... Vage® y
""""" Relie 2%
/‘v’%/. ...................................
[% ..............
Q Tasman ¢y

11 Botany

(K%_ Cres

Figure 1. Map showing location of 11 Botany Cres and livewell setup on the pontoon (inset).



Figure 2. Collecting yabbies at Whitepatch in Pumicestone Passage, around 2.3 km to the north-west of
the livewell setup. Photo taken around 11 am on 29 Mar 2023.

Figure 3. An unusually heavy bloom of the green algae Codium fragile (subspecies unknown) has occurred
in Pacific Harbour since mid-late 2022 (left). Drifts of detached C. fragile accumulate in certain downwind
or eddy-current locations, including 11 Botany Cres (right).



Investigations

Given that there had been no issues with high mortality rates of wild caught yabbies using this livewell
setup for around 9 years previous, | undertook an investigation with Graham in order to independently
verify and quantify the mortality rates, and measure if local environmental water quality parameters
(temperature, dissolved oxygen (DO), salinity) were acceptable or could explain the cause of death.

We started by collecting 280 yabbies from Whitepatch on the low tide of Wednesday 29 March 2023 and
transported them back to the pontoon in Pacific Harbour. Only apparently healthy, undamaged yabbies
were retained during collection and seawater in the 2 x 10 L buckets was changed at regular intervals.
During collection and transport, water temperatures were measured between 27.7 and 28.3°C, and DO
dropped as low as 52-57% (3.55-3.7 mg/L measured with a calibrated YSI 85 meter) in the transport
buckets, while salinity was 35 ppt (YSI 85 and refractive salinometer). Once at the pontoon 250 of the
healthiest looking yabbies were transferred into the livewell setup (a perforated bucket held inside a large
perforated bin, see Figure 1), while the remaining 30 were immediately sampled for PCR (one pleopod
and 1 walking leg fixed in 70% ethanol) and histopathology (whole animal fixed in Davidsons AFA for c. 34-
40 hrs then transferred to 70% ethanol).

Mortality rates were recorded twice daily, firstly between 6.30 and 7 am each morning (am sample) and
then again between 5-6 pm in the evening (pm sample). Water quality around the pontoon and within
the livewell was measured and recorded in the early morning (= minimum DO period) with the YSI 85 and
the types and behaviours of wild animals present around the pontoon also being noted.

Observations

All 280 yabbies appeared normal and healthy/active when bought back to the pontoon around midday on
29 March. Only 16 dead yabbies (6.4% acute mortality) were recorded the next morning (7 am 30 March,
=19 hours captivity) suggesting the yabbies selected for the trial had minimal traumatic damage from the
collection/sorting process. Water temperature and DO were entirely acceptable (27.5°C, 5.4 mg/L DO
(85% saturation) and salinity had dropped from 35 to 32 ppt due to overnight rain (around 35 mm). DO
inside the actual live well bucket was 5.1 mg/L (75% saturation) showing that it functioned well and
provided suitable conditions for yabby survival (Tablel). Large numbers of fish fry, bream and other
fishes were visible around the pontoon, indicating water quality was acceptable to sustain aquatic life.

By 6 pm on 30 March (30 hours captivity), another 33 yabbies were recorded dead (total cumulative
mortality 49/250 = 19.6% mortality) and frozen/archived. However, next morning (7 am 31 March, 43
hours captivity) an additional 104 yabbies were dead or moribund (cumulative mortality 153/250 = 61.2%)
despite water quality being excellent (temperature 25.5°C due to a cool night, 5.8 mg/L DO (86%
saturation), salinity 34 ppt, while DO inside the actual live well bucket was 5.5 mg/L (81% saturation)).
Due to the high mortality rate, 20 of the moribund animals were sampled for PCR and histopathology at
this time. Moribund and dead yabbies exhibited pale colouration, and distension of the cephalothorax
around the gills (Figure 4). | also found many apparently healthy estuarine shrimp (Palaemon serrifer)
living on Codium fragile attached to the pontoon (Figure 5). A couple of days later a swarm of jelly prawns
(Acetes sibogae australis) were observed on the high tide near the pontoon. Given both species are
known WSSV carriers, 20 P. serrifer and 20 A. australis were sampled for PCR /histopathology (Table 2).

By 6 pm of 31 March (54 hours captivity) another 33 yabbies had died (cumulative mortality 186/250 =
74.4%), and by 6 pm on 1 April, (78 hours in captivity), an additional 50 had died (cumulative mortality
236/250 = 94.4%) (Table 1). The high mortality rates of yabbies have been confirmed. Given this appears
to be a new phenomenon, and only yabbies appear affected, diagnostic investigation of the affected
animals appears warranted to see if a potential cause for these unusual mortalities can be determined.



Figure 4. Moribund and dead yabbies were pale (P) and often exhibited distension of the cephalothorax
around the gills (arrow). The dead yabbies were often (but not always) floating on the water surface.
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Figure 5. Many estuarine shrimp (Palaemon serrifer) were observed living on Codium fragile attached to
the pontoon (arrows). These and other known WSSV vectors were also sampled for diagnostics.



Table 1. Details of samples collected, and physiochemical environmental conditions at the time of sampling, of saltwater yabbies (Trypaea australiensis)
collected from Whitepatch in Pumicestone Passage, northern Moreton Bay, and held in live well at 11 Botany Cres, Pacific Harbour.

Sample Sample Sample Number | Number of Cumulat. Examining Total Length (mm) Water Salinity Dissolved
type location date deployed/ | mortalities Mort laboratory temp (%o0) Oxygen (mg/L,
sampled Mean | Range | SD (°C) % saturation)
Baseline | Pumicestone | 29/3/23 30/ 0 0 BSL (Histo, 52.3 37-63 | 8.31 28.2 35 6.1,93%
samples Passage 250 PCR) (n =30)
Day 1 11 Botany Cr | 30/3/23 250 16 (am) 49 (19.6%) Frozen 27.5 32 5.4, 85% (canal)
(24 hrs) 33 (pm) 5.1, 75% (L-well)
Day2 | 11BotanyCr | 31/3/23 250 104 (am) | 186 (74.4%) BSL (Histo, 53.5 | 37-62 | 7.52 | 25.5 34 5.8, 86% (canal)
(48 hrs) 33 (pm) PCR) (n = 20) 5.5, 81% (L-well)
Day 3 11 Botany Cr | 1/4/23 250 44 (am) 236 (94.4%) Frozen
(72 hrs) 6 (pm)
Day 4 11 Botany Cr | 2/4/23 250 5 (am) 241 (96.4%) BSL (Histo, 45.6 41-52 | 4.39 25.5 35 5.7, 85% (canal)
(96 hrs) 0 (pm) PCR) (n=5) 5.4, 81% (L-well)
Day 5 11 Botany Cr | 3/4/23 250 1 (pm) 242 (96.8%) Frozen
Day 7 11 Botany Cr | 5/4/23 250 2 (am) 244 (97.6%) Eaten?
Day 9 11 Botany Cr | 7/4/23 250 1 (pm) 245 (98%) Frozen
Day 14 | 11 Botany Cr | 12/4/23 250 0 forlast 5 245 (98%) BSL (Histo, 48.2 41-57 | 6.53 26.4 36 6.2, 91% (canal)
days PCR) (n=5) 6.1, 89% (L-well)

Table 2. Details of samples collected, and physiochemical environmental conditions at the time of sampling of estuarine shrimp (Palaemon serrifer) and
jelly prawns (Acetes sibogae australis) collected adjacent to the live well at 11 Botany Cres, Pacific Harbour.

Sample type | Sample Number | Numberof | Cumulat. Examining Total Length (mm) Water Salinity Dissolved
date sampled | mortalities Mort laboratory temp (%o0) Oxygen (mg/L,
Mean | Range | SD (°C) % saturation)
P. serrifer 31/3/23 20 0 0 BSL (Histo, PCR) 315 28-35 | 2.07 25.5 34 5.8, 86% (canal)
(n=20) 5.5, 81% (L-well)
A. australis 2/4/23 20 0 0 BSL (Histo, PCR) 21.7 15-26 | 3.63 25.5 35 5.7, 85% (canal)
(n=20) 5.4, 81% (L-well)




Light microscopy

The appendages and gills of the 5 moribund yabbies collected on the morning of 2/4/23 were examined
using light microscopy prior to fixation, and the results of these observations are reported in Table 3.
Animal condition appeared to have some relationship with traumatic damage, with moribund animals
tending to have more damage to walking legs, however a notable finding was moderate to heavy
infections of external surfaces of pleopods and setae of walking legs by filamentous bacteria
(Leucothrix/Thiothrix-like) (Figure 6) and infection of the gills by numerous, round loricate ciliates (Figure
7). Closer inspection of the pleopods revealed numerous lesions in the subcuticular epithelium (Figure
8). The filamentous bacteria and ciliates on the gills suggest the yabbies were in intermoult, but also
proliferation of both these agents is usually a sign of nutrient enrichment (eutrophic conditions)
(Sivasanker et al. 2018). The female yabbies were generally in spawning condition as is usual for this
time of year (Hailstone and Stephenson 1961), however heavy mortalities occured in both male and
female yabbies.

This association of microbial bioindicators of water pollution with these mortalities appears unusual,
especially given that the yabbies are never fed during their storage in the live well (and hence additional
nutrients are not being added to the water). This suggests suboptimal water quality in Pumicestone
Passage and/or the canal system could be playing a role in this disease process. However, the sub-
cuticular lesions are also potentially due to obligate disease agents (including WSSV). For these reasons,
parallel live storage of additional samples of yabbies is recommended at other locations within the
Moreton Bay WSSV zone, and a full diagnostic workup is recommended to investigate if obligate
pathogens are present.

Table 3. Details of microscopic examination of 5 moribund yabbies sampled on 2/4/23 (96 hrs captivity).

Yabby Total length Health Damage (legs Pleopod wet prep Gills wet prep
number (mm) Status missing)

1 41 Moribund, 4 Heavy Leucothrix Heavy Leucothrix
pale Some sub-cutic. incl. Light ciliates

2 52 Moribund, 5 Moderate Leucothrix Heavy Leucothrix

pale Many sub-cutic. incl Moderate ciliates

3 42 Sluggish, 3 Moderate Leucothrix Moderate Leucothrix

pale Many sub-cutic. incl Heavy ciliates

4 46 Pale but OK 1 Light Leucothrix Light Leucothrix
Many sub-cutic. incl Heavy ciliates

5 47 Appears OK 0 Heavy Leucothrix Light Leucothrix
Many sub-cutic. incl Heavy ciliates

The yabby holding experiment was continued until 14 days had elapsed. Mortality rates tapered off
markedly after day 4 (Table 1), however this could be simply due to the fact that over 96% of the
yabbies (n = 241) had already died by this time. Over the next 5 days an additional 4 yabbies died (total
mortality rate 98%, n = 245), then the remaining 5 yabbies survived another 5 days until the experiment
was terminated after 14 days. Microscopic examination of the surviving 5 yabbies found that the
pleopods, gills and setae of walking legs were largely free of infection by filamentous bacteria
(Leucothrix/Thiothrix-like) (Figure 9, Table 4). However, numerous loricate ciliates were still evident on
the gills, while the apparent inclusions in the subcuticular epithelium of the pleopods also remained
evident (Figure 9). The persistance of the latter in apparently healthy yabbbies could suggest that they
may be normal tissue (perhaps fixed phagocytes?), however histopathology should be more informative
in this regard.



Table 4. Details of microscopic examination of the remaining 5, apparently healthy yabbies sampled on
12/4/23 (after 14 days captivity).

Yabby Total length Health Damage (legs Pleopod wet prep Gills wet prep
number (mm) Status missing)
1 48 Active, pale 1 Clean Clean
Some sub-cutic. incl. Light ciliates
2 43 Active, pale 2 Clean Clean, lots haemocytes
Some sub-cutic. incl Moderate ciliates
3 41 Active, pale 0 Clean Clean
Many sub-cutic. incl Heavy ciliates
4 52 Active, 1 Clean Clean
orange Many sub-cutic. incl Heavy ciliates
5 51 Active, 3 Clean Clean
orange Many sub-cutic. incl Heavy ciliates

Diagnostic Testing

The samples collected for histology and molecular diagnostics for WSSV (see Table 1) were submitted to
Biosecurity Sciences Laboratory (BSL) for further analysis. The specimens were received on 4 April 2023
and the diagnostic reports were issued on 19 April 2023 (BSL Job numbers P23-01303, and P23-01305).
All samples tested were negative for WSSV, and while there was some evidence of perimortem change
with some bacteria under the cuticle of moribund yabbies, known disease agents were not visualised in
the sections, suggesting that there was no evidence that these mortalities were associated with a
contagious disease event. The presence of larval trypanorhynch cestodes and nematodes in some
histological sections is considered normal for wild yabbies, which undoubtedly act as intermediate hosts
for several parasites which infect local teleosts and elasmobranch:s.

These diagnostic results therefore suggest that these mortalities may be due to some sort of toxicosis.
Given the circumstances, future investigations may need to examine the potential role of breakdown
products from Codium fragile drifts. However, another notable aspect of the histology results was the
fact that a very high percentage (80%) of the yabbies submitted were classed as females. Hailstone and
Stephenson (1961) sexed their yabbies by stating that those with big claws were male, however this was
not necessarily so in the present case. Although we may have biased this during sample collection, we
will nevertheless pay much closer attention to the sex ratio during collection in any future
investigations. It is notable that while Trypea spp. / Callianassids are dioecious (i.e. do not change sex
during ontogeny), there is at least one report of intersex in the literature (Pinn et al. 2001), and intersex
has been linked to exposure to estrogenic substances/ declining water quality.
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Figure 6. Light microscopy of wet preparations of the gills (A), setae of the pleopods (B) and walking legs
(C) of moribund yabbies examined on 2 April revealed light to heavy infections with Leucothrix/Thiothrix-
like filamentous bacteria (arrows).

Figure 7. Light microscopy of wet preparations of the gills of moribund yabbies examined on 2 April
revealed infection by numerous round loricate ciliates (arrows).



Figure 8. Light microscopy of wet preparations of the swimming pleopods of moribund yabbies examined
on 2 April revealed numerous lesions (arrows) in the subcuticular epithelium.

Figure 9. In contrast to the yabbies examined on 2 April, light microscopy of wet preparations of the
swimming pleopods (background, right inset) and gills (top left inset) of remaining surviving yabbies
examined on 12 April revealed an absence of infection by filamentous bacteria. However, the loricate
ciliates and apparent inclusions (= fixed phagocytes?) in the subcuticular epithelium of the pleopods
remained evident.



10



