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ExPERT PANEL PRESENTATIQNS 

Freshwater Recirculating Systems in Florida 

John Scarpa 
Harbor Branch Oceanographic Institution 

Good afternoon. I'm John Scarpa ofHarbor Branch Oceanographic Institution. For those who don't 
know HBOI, we're a private nonprofit research, education, and training institution. So we're a little shy 
ofbeing an industry, but ahead of a public university. What we'd like to bring up is that in Florida, where 
we're located, we really never expected to see the shrimp industry grow, mainly because of the highly 
developed, highly regulated coastlines and high land values. We found out through industry partnerships 
that Penaeus vannamei can withstand freshwater and can be grown to a commercial size in freshwater. 
For the last few years we've actually been looking at that, and I'm up here mainly to discuss freshwater 
as a possible biosecurity measure. 

We originally looked at recirculating systems as a secure measure for non release of vannamei onto the 
East Coast. We can now look at a freshwater recirculating system inhibiting the contamination of stock 
that you're growing. There's a lot of work that needs to be done in this area. If you brought in dirty 
animals, these animals would probably test positive even though they have been growing in freshwater. 
When the virus is in the shrimp body, we don't feel that the virus would die, but still could multiply, and 
therefore the disease could be spread as shrimp scavenged on dying shrimp. However, if you start off 
with clean stocks, as has been recommended by everybody, we feel the maintenance of a clean stock will 
be much easier. So seed source is obviously a very important area in this industry. Again, by using 
freshwater, we have a better reality of geographic isolation. For Florida we were looking inland, away 
from most marine sources, away from most marine animals that people are looking at as possible vectors. 

What I'd like to bring up, not as a vector, but as a point that Fritz J aenike and other people have brought 
up, is that feed for recirculating systems needs to be developed. Shaun Moss brought up using the green 
water system as promoting growth. Along with that we think there are needed feed improvements. 

The idea of eradication of contaminated stocks, as Fritz J aenike brought up, is also one that we don ;t 
relish because as a producer, you would not want to, as Fritz so eloquently put it, put the money out the 
door by having to flush a whole system. Bu~ would you want to put a shrimp that has a virus on the 
market? How does it affect the rest of your production? We don't feel the market is the question; it 
really comes down to the production systems. And as everybody has suggested here, having a modular 
system that can inhibit cross-contamination may be the answer. 

Using freshwater will allow for a greater reuse of discharge waters. We won't have to worry about salt 
build-up as much. Irrigation would be much more feasible. 

Also, I'd just like to reiterate what Craig[Emberson] said: That is, we'd like to see diagnostics improved. 
Right now there is a lot of concern about how well these tests do and also about tum-around times. The 



dot blots and other tests that have been developed are great for on-site, but the verification through PCR 
and other methods are a little bit more time consuming. What can we do along these areas? 

What I'd like to suggest to the audience, for people who are going to be here for the remainder of our 
meeting during the week, are other papers our division will be presenting on technical areas and on the 
HBOI history of growing vannamei in freshwater. I'm just up here today regarding how freshwater may 
be utilized as a biosecurity method. Thank you. 

Moderator: Thank you, John. 

Q. Shaun Moss, 01: If you could just give us some insight into what kind of growth rates you get in 
freshwater, what kind of survival you get. Any acclimation period, I mean out of the nursery or hatchery, 
to stock your system? 

A. John Scarpa: Come see my talk on Thursday. To give a little bit of research, we do acclimation of 
PLs somewhere around the PL-12 to -14 stage, where gills are developing and they can withstand the 
osmotic stress. Our fresh waters are hard, about 250 ppm as calcium carbonate. ·The total salinity is 
probably in the range of 0.4 to 0.5 ppt with vannamei. We have not been able to do this with P. 
duorarum, the GulfPink Shrimp. We thought the pink shrimp would be much more amenable to our 
state since it is indigenous. Growth rates for vannamei have approached a gram per week, but our main 
question was "could it be done?" We weren't as much worried about the real details ofit. We have been 
able to go from PL to a 15 to 16-gram animal somewhere in 4 to 5 months on our trials using, as I said, a 
simple freshwater recirculating system. Survivals we really don't have a good handle on, probably 
somewhere in the 50% area for these early trials. For Harbor Branch, we were still learning a lot. Our 
background was really bivalves, not only mine, b11t our institution. We feel that these can be mitigated 
very easily and that things will move along in the typical shrimp fashion of getting higher survivals, depending 
on what you're stocking. Of course, one of the things you see right away is, we're starting with larger 
postlarvae for stocking. It's usually on the order ofPL-17 to 20 by the time acclimation is finished. 
What else did I leave out of that? Like I said, come Thursday, last talk. 

Q. Bob Rosenberry, Shrimp News International: Nice to meet you, John. What viruses have you 
seen in your freshwater shrimp? Have you seen Yellow Head or White Spot? 

A. John Scarpa: We've been very fortunate not to have seen any of the viruses in our freshwater. We 
did have a positive lliHNV blot test come up once in freshwater and we eradicated that group of shrimp. 
When samples went to JeffLotz's group [GCRL], they said no, it wasn't a positive, it was a false 
positive. So, we did this "overboard" that Fritz Jaenike mentioned. If it was in production, we eradicated 
a crop for no apparent reason. What we feel will happen is that we will either see new viruses pop up (of 
course, there will still be bacterial, fungal and parasitic diseases in freshwater), or a lesser threat of virus 
problems, but we're unsure. We haven't seen anything like Yellow Head, White Spot, IHHN, or Taura. 
We hope never to see that at our facility, even though lliHN has come up in our saltwater shrimp. And 
as I said, our freshwater came up as a false positive. 

Q. Bob Rosenberry, Shrimp News International: Do you have marine·shrimp in your system? Are 
you doing all your work with shrimp in freshwater? 

A. John Scarpa: No, we don't. Obviously, the maturation and postlarval production is still done in 
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marine. We haven't gotten through a period yet where we can put these animals into fresh and bring them 
back into marine to see if we could use those as new broodstock animals. This is obviously what we'd 
want to do for genetic selection. So we're maintaining those in salt water at this point, yes. 

Q. Bob Rosenberry, Shrimp News International: Do they show viruses? 

A. John Scarpa: Yes, oncewehadlliHNpop up in a saltwater system. We had a positive dot blot 
on that with verification. Then we did what everybody does-eradicate-because as a research institution 
and as a possible seed source, we have to. At the production end, it is a different story. And as I said, 
when we had to eradicate that crop, which was 5,000 or so 15-gram animals, it hurt. Ithprt a lot for us 
to do that. 

Q. [Unidentified Participant]: Do you know what exchange rate other industry people are using? 
What do they do with the waste water and have they tried using irrigation? 

A. John Scarpa: Duda Farms is a large vegetable crop-producing farm which has taken this research 
and put it into action at its facility. He's using ponds, number one. He's going with an open pond 
situation, not recirculating. I don't know if he has tried to take any of that water and used that as 
irrigation, yet. He is far enough inland, away from the coastal area, which for Florida is about 12 miles 
from coastal waters, to be allowed to do an open system. So he's progressing with small ponds. I think 
he has on the order of about 4 acres under cultivation. In essence he's still under his own experimental 
work. 

Q. Bob Rosenberry, Shrimp News International: What other projects or activities are there in 
shrimp farming in Florida? 

A. John Scarpa: At this moment, there is one other farm located near Tampa, Chu Farms Fishery, 
which is just starting up. They are actually looking at a recirculating system using low salinity waters. 
Beyond that, it is mainly other experimental groups coming in and just saying, well, what can we do in our 
area? Recently, HBOI held an open-house to inform the farmers and ranchers of Florida regarding 
agricultural diversification through aquaculture. Because that's really what we're looking at for Florida. 
We are the second largest beef-producing state. Beef prices have held steady for years; production 
costs have gone up. What can they do to make a dollar again? Same for the citrus industry. Their 
expansion is in numbers, not in price per pound. 

Q. Shann Moss, 01: Do you have a comment on the size ofharvest? How big were the animals you 
were pulling out? 

A. John Scarpa: We've only been able to get through, really, two good commercial trials where we 
followed it. We had a 15- to 16-gram animal from there. Actually I'll have to look it up. I want to say 
it was about 5,000 animals and that's in a 90-m2 system. In another one, actually this will be interesting, 
we had 13-gram animals. The system failed due to improper care. But what happened was, actually, 
they let me take over the system, which was a mistake, and organic loads got high. We had an algal 
bloom, followed by a ciliate bloom, followed by a parasite bloom. The parasite was tentatively identified 
as a suctorian. All it does is it attaches to gills, then inflammation to gills occurs, leading to asphyxiation 
and death of the shrimp. Of course, that happened on Friday at 5:00 when the next day I was supposed 
to be in Tampa. All those good things came to a head to bring down one tank. Management. That's all 
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that was. That was a management problem. We have gone back to using clear water systems, because 
we have had problems managing green water systems. But it's still obviously an open area. Green water 
systems are there. The freshwater algae, I think, will do the same, as Shaun has mentioned for Hawaii, as 
it is doing in marine systems. 

I 

Q. Shaun Moss, 01: Could you just tell us what are the genera of some ofthemore dominant algal 
species in ypur system? 

A. John Scarpa, Harbor Branch Oceanographic Institution: I wish I could. I really don't know. 
We have very small green cells that we always say, well, Chlorel/a-like. What do you expect? And the 
other actually, though, is a diatom with gliding motility that we sometimes will put in the Nitzschia group. 
I'm trying to think what the other genera kind oflook like: Navicula, kind of going back and forth. We 
haven't gone into that area at all. 

We really came in first to say, "can it be done?" And since it can be done, now we're looking forward to 
some of the research that will make this a more productive system. 

Q. Henry Clifford, SuperShrimp: This has ·nothing to do with biosecurity, but excuse me for opening 
it up. What is the acclimation rate that you use to acclimate the postlarvae? And I'm particularly 
interested in, say, the last five ppt. 

A. John Scarpa, Harbor Branch Oceanographic Institution: That is the critical part, obviously. 
Most people know vannamei can be taken down to 10 ppt in a step drop. After that it's much slower. 
We look at somewhere on the order of72 hours. And we really don't have a rate. It's just, take them 
down slowly to that point. 

Q. Henry Clifford, SuperShrimp: From what to what in 72 hours? 

A. John Scarpa, Harbor Branch Oceanographic Institution: Well, actually we started at 30 ppt, 
28 to 30 ppt, and we go down to roughly this half part; half a ppt is roughly what I consider our water. 
One last point I'll bring up regarding biosecririty, with that question, is because we are in freshwater we 
do use well sources. And we kind of feel that well sources obviously don't carry as many bugs with 
them. You have other problems with well water, with low DO, high carbon dioxide or high ~S, but there 
is a way that possibly we can treat and maintain that water on a much cleaner situation. We feel this may 
be a way to go also with some of our salt water. Looking at Harbor Branch, we do run saltwater wells. 
If anybody' s been there, we're coastal. We're along the Indian River Lagoon, which fluctuates in salinity 
quite a bit. We've gone to saltwater wells. And same thing-since it is low in DO and high in hydrogen 
sulfide, can this be used at least for keeping that water clean before it gets in? 
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