 Discussion with Steve B. 20/08/1999





Use the fish in the hatchery now - ie. Film over them (day 67 & day 39)


Try taking 5 out into a container - say 1-2 L semi-opaque honey bucket or clear glass beaker or 3L blue pot


Discuss with Tish the option of changing experimental vessels and reducing requirement for fish (reduce to 10 larvae per replicate)


Fix lights over bench - staggered long ones - to saturate with light


Waterbath to run experiment at the same temperature as fish in intensive culture in the hatchery.





Greenwater trial 2 - proposed for larvae from next batch through the hatchery (fertilised around 2 September; hatch 8 September; first-feed 15 September)


Options


Repeat Tetraselmis trial with reduced number of treatments


because Tet would be species used in GW cultures - practical transfer of results


Trial with clearwater and 2 Isochrysis and 2 Tetraselmis treatments


examine effect of large and small algal cells


more difficult to interpret results - different spectral scatter of light, cell size





Need


algae in carboys set-up 7-9 days before each experimental day


alternative tanks - only 21 blue 3L tanks, lots of black ones


larvae (with 26 tanks; 5 treatments x 5 replicates + 1 gut evacuation)


30 per tank = 780 per day


10 per tank = 260 per day


�






Short -term feeding trials looking at algal cell density effects on feeding behaviour.


Requires


intensive culture - 1000 L in hatchery, clear water culture, ideally next batch through, first feeding around 18th May


experimental days - algae 3L x 5 treatments x 5 replicates = 75L total, but only half required (larvae in 1.5 L clearwater overnight ?), so about 38L of high cell density algae - Tetraselmis and/or T. Iso. - and rotifers (1 million per experimental day (30 pots @ 10/ml)) /Artemia (100 000 per experimental day (30 pots @ 1/ml))  


Timing


Complete by mid-June (estimate of day 30)


With excellent survival continuation to end June (metamorphosis) may be possible


If larvae are not available from the hatchery for this trial in May, it could be conducted in July-August.





�
Plan for Greenwater Trial - September 1999


(prepared by Jenny Cobcroft)





Aim:- To assess the effect of algal cell induced turbidity on feeding behaviour of larval striped trumpeter using short term feeding trials.





Method:- 


Larvae cultured in clearwater in one/two 1000L tanks in hatchery.  Light intensity 3-15 (mol.s.m-2 (estimate) from a cool white fluorescent light and an incandescent globe, both about 1 metre above water surface.  Rotifers enriched with algae (T. Iso.) and/or DHA Selco, and screened 63-250 (m added at 5/mL morning and afternoon.  Copepods added on selected days to be determined.


Larvae in the 1000 L hatchery tank starved overnight prior to the day of an experimental trial.  (How to do that?  No recent copepod feed; no afternoon rotifer feed; higher flow overnight)


On the morning of the trial, 30 larvae from the culture tank will be sampled to confirm gut evacuation.


Larvae will be collected from the intensive culture and 30 larvae will be added to each of 20 containers immediately (or 30 min) before feeding commences.  Larvae to be siphoned from the culture tank with glass rod and clear plastic tube (diameter ?mm).  


Total larvae = 630 per experimental day.


Larvae transferred to 1L of 0.2 (m filtered sea water (FSW) in 3L experimental tanks (blue).  


Algae and FSW acclimated to room temperature will be added to the experimental tanks, according to the treatment, to make a final volume of 3L.  (Aim to match temperature of trial with that in the culture tank: 15°C.)





Treatment		Approximate volume		Approximate volume 	Approx.


Algal cell density	algae added			FSW added		Turbidity


(cells/mL)		(mL)*				(mL)*			(NTU)


0			0				2000			0.08


0.1 x 106		200				1800			2.60


0.5 x 106		1000				1000			42.6


x 106		2000				0			92.6





* Volumes determined assuming stock algae density of 1.5 x 106 cells/mL.  Actual volumes added will depend upon cell density on the experimental day.  If cell density is 1.0 x 106 cells/mL then the highest turbidity treatment requires 3L algae and no make up FSW.  So, 1.5 x 106 cells/mL or higher is desirable density.





After addition of algae and FSW, rotifers boosted with Tetraselmis overnight and screened 63-250 (m will be added to tanks at 2/mL.  Addition of rotifers marks start of 2 hour feeding time for each tank.


Water quality parameters - turbidity (NTU) and pH will be measured in each treatment replicate.  Salinity and DO will be measured in the acclimated algae and FSW at the start of the trial.


Start of feeding time for each tank will be staggered at 10 minute intervals to allow time for collection of larvae from the culture tank and sampling larvae at the end of feeding time.


Proposed timing.  Total duration of feeding trial will be 5 hours 20 minutes, with experimental tanks fed every 10 minutes between 10:30am and 1:40pm.  Collection of larvae from 10:00am to 1:10pm.  Assessing feeding response from 12:30 to 3:50pm.


Larvae will be poured onto a 100(m screen, quickly pipetted onto slides (cooled by icebricks), then squashed with a coverslip.  (Generally 6-8 larvae per slide.)  Presence or absence of rotifers in the gut and number of rotifers consumed per larva will be scored by examination of each larval squash under a dissecting microscope.





Experimental days planned for larvae between first-feeding and metamorphosis.


day 7 (first-feeding) or day 9 - Saturday 18 or Monday 20 September


day 13 or 16 - Friday 24 or Monday 27 September


day 20 or 23 - Friday 1 or Monday 4 October


day 27 or 30 - Friday 8 or Monday 11 October


day 34 - Friday 15


Algae for each experimental day needs to be set-up 7-9 days beforehand.  Carboy or bag algae will be used.  Requirement: 2-3 carboys and/or 2 bags to be discussed with Bill W.





Comments:-


Given that results of the previous trial (0.35 - 13.5 NTU) did not show a significant difference between most treatments, it will be interesting to see if there is a difference between larval feeding response in clearwater and the turbidity treatment corresponding to that used in current greenwater trials in the hatchery (approx. 2.60 NTU).


Actual experimental days will be decided after more discussion with potential helpers.  


Trial will cease if larvae run out, larvae become too difficult to catch/siphon, or larvae reach metamorphosis.


If larvae from greenwater culture (experienced with algae in the environment) become available a similar trial will be conducted with them to enable a comparison of feeding response with the clearwater (naive) larvae.





�
Tasks for each short-term feeding trial





Day before (JC)


ensure larvae are starved overnight


experimental tanks are clean and ready for use


algae is placed to acclimate to experiment/culture temperature (15°C) with light and aeration


0.2 (m filtered seawater (FSW); 65+ L in a 100L Nally bin (or other?) to acclimate to temperature with aeration overnight


0.5 million rotifers to boost in Tetraselmis overnight





Day of experiment


siphon off useable algae (reserve sediment), cell count and measure turbidity (30min; 8:30-9:00; JC)


wash rotifers and count density (30min; 9:00-9:30; JC)


measure salinity, temperature, pH, and D.O. in algae stock and FSW (10min; before 9:45; JC)


siphon 30 larvae from hatchery tank (10min; 9:45-9:55; ??) and assess gut evacuation (10min; 9:55-10:05; JC)


siphon sets of 30 larvae into containers (either blue 3L experimental tanks or other) at 10 minute intervals with minimal water (<500mL) and no prey items (3h 10min; 10:00-1:10; ??)


collect first set of 30 larvae for trial (at 10:20; JC or **)


��algae, FSW and larvae (if not already present) added to experimental tank (total 3L), then rotifers at 2/mL (start feeding 10:30; JC)


�sample about 70mL of water from the experimental tank and measure turbidity (x2), pH, (rot density?) (5-10min; 10:30-10:40; JC or **)


collect next 30 larvae (start feeding 10:40 then every 10min until 1:40; JC)


feeding response scored (3h 20min; 12:30-3:50; JC)





Assistance with experiments


The experiments would run most efficiently with two people assisting for mornings into lunchtime for the next four Mondays (negotiable weekday).


?? - person required for siphoning and counting larvae


** - person required for turbidity and pH measurement, and possibly carrying larvae from hatchery to egg incubation room.  Needed from 12:30-1:50 at least, but if standardised turbidity and pH measurement is required then 10:30-1:50.


�
Plan for Greenwater Trial - September 1999


Changes for d23 trial underlined





Aim:- To assess the effect of algal cell induced turbidity on feeding behaviour of larval striped trumpeter using short term feeding trials.


Reduce feeding time from 2 hours to 30 minutes because the larvae are larger and more capable feeders and to test whether satiation may have affected the previous trial (d16).


Reduce density of larvae in the experimental containers from 30 to 20.





Method:- 


Larvae cultured in clearwater in one/two 1000L tanks in hatchery.  Light intensity 3-15 (mol.s.m-2 (estimate) from a cool white fluorescent light and an incandescent globe, both about 1 metre above water surface.  Rotifers enriched with algae (T. Iso./Tetraselmis) and DHA Selco, and screened 63-250 (m added at 5/mL morning and afternoon.  Copepods added on selected days to be determined.


Larvae in the 1000 L hatchery tank starved overnight prior to the day of an experimental trial.


On the morning of the trial, 20 larvae from the culture tank will be sampled to confirm gut evacuation.  (This will be repeated at the end of the sampling time?)


Larvae will be collected from the intensive culture and 20 larvae will be siphoned into each of twenty 3L experimental tanks (blue) in 0.5L of culture water, immediately before feeding commences.  Larvae to be siphoned from the culture tank with glass rod and clear plastic tube.  


Total larvae = 420 per experimental day.


Algae and FSW acclimated to room temperature will be added to the experimental tanks, according to the treatment, to make a final volume of 3L.  (Aim to match temperature of trial with that in the culture tank: 15°C.)





Treatment		Approximate volume		Approximate volume 	Approx.


Algal cell density	algae added			FSW added		Turbidity


(cells/mL)		(mL)*				(mL)*			(NTU)


0			0				2000			0.08


0.1 x 106		200				1800			2.60


0.5 x 106		1000				1000			42.6


x 106		2000				0			92.6





* Volumes determined assuming stock algae density of 1.5 x 106 cells/mL.  Actual volumes added will depend upon cell density on the experimental day.  





After addition of algae and FSW, rotifers boosted with Tetraselmis overnight and screened 63-250 (m will be added to tanks at 2/mL.  Addition of rotifers marks start of 30 minute feeding time for each tank.


Water quality parameters - turbidity (NTU) and pH will be measured in each treatment replicate.  Salinity and DO will be measured in the acclimated algae and FSW at the start of the trial.


Start of feeding time for each tank will be staggered at 10 minute intervals to allow time for collection of larvae from the culture tank and sampling larvae at the end of feeding time.


Proposed timing.  Experimental tanks fed every 10 minutes between 10:30am (11:00) and 1:40pm (2:10).  Collection of larvae from 10:30am (11:00) and 1:40pm (2:10).  Assessing feeding response from 11:00am (11:30) to  2:20pm (2:50).


Larvae will be poured onto a 100(m screen, quickly pipetted onto slides (cooled by icebricks), then squashed with a coverslip.  (Generally 6-8 larvae per slide.)  Presence or absence of rotifers in the gut and number of rotifers consumed per larva will be scored by examination of each larval squash under a dissecting microscope.





Remaining algae will be reserved for use with a trial using larvae from greenwater on Wednesday, if larvae and helpers are available.





Day of experiment


algae: place in incubation tank to reduce temperature, cell count and measure turbidity (30min; 8:30-9:00; JC)


wash rotifers and count density (30min; 9:00-9:30; ??)


measure salinity, temperature, pH, and D.O. in algae stock and FSW (10min; before 9:45; JC)


collect/siphon 20 larvae from hatchery tank (10min; 9:45-9:55; ??) and assess gut evacuation (10min; 9:55-10:05; JC)


siphon sets of 20 larvae into containers (blue 3L experimental tanks) at 10 minute intervals (3h 10min; 10:25-1:40; SB)


collect first set of 20 larvae for trial (at 10:30; ??)


��algae and FSW added to experimental tank (total 3L), then rotifers at 2/mL (start feeding 10:30; ??)


�sample about 70mL of water from the experimental tank and measure turbidity (x2) and pH (5-10min; 10:30-10:40; ??)


collect next 30 larvae (start feeding 10:40 then every 10min until 1:40; JC or ??)


feeding response scored (3h 20min; 11:00-2:20; JC)
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