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ting, to yield an anticancer drug, bryostatin. And, by golly, we were successful. With
all my expertise, I just stuck my face in the water.

The reason I've been successful with organisms is, I told you earlier, I can go under-
water and I can connect with them. I know where they fit in the food chain. I know
what they need, I know how they breathe. I know how water effects them. I know
what turns them on and turns them off. So I go underwater and I look at the organ-
ism in its natural environment and that tells me what the system needs to culture
them. That’s what I did at Solar Aquafarms. I would get into the tank with the fish
or shrimp we were trying to culture, and I could sit there for hours, on a hooka air
supply. I'd be asking ‘what do you guys need to breed, baby? Music? Brazilian music?
We got it!’

These guys, the Bugula, they were weird, weird looking guys. But I pretty much
knew who they were and what their game plan was. Kathy and I were successful the
first time out of the chute. I was able to settle larvae from Bugula onto an artificial
substrate on a tank in a lab, feed them algae, and grow them up and have the bio-
mass produce bryostatin. First time! Feebly and meagerly but yes, the chemistry was
cool.

We got two phase-two grants from the National Cancer Institute, and a two-year
grant from the poc/Noaa (Department of Commerce/National Oceanographic
and Atmospheric Administration). We used the money to design, build, test and
optimize a next-generation, in-the-sea aquaculture system to grow Bugula neritina
on a large-scale, and it worked fantastically! The system was designed around these
super-cool, underwater ‘box-kite’-like structures from which we harvested plastic
panels lush with aquacultured Bugula. The bryostatin content was equal to that in
nature — so we were winners! Now all we needed was a contract from a pharmaceu-
tical company that wanted to market bryostatin as an anticancer drug. Hopefully
that would come, in due-time, since bryostatin 1 should win approval from the rpa
sometime in 2003. CalBioMarine has the only system in the world that can produce
the biomass. We have a patent on this and we have done it in the ocean and produced
huge quantities of biomass that has chemical potency equal to natural. We've also
done similar with Ecteinascidia turbinata, tunicates on a Florida key, underwater,
with an in-the-sea growing system that is extremely successful producing biomass
and chemistry equal to the ocean [see U. S. Department of Agriculture; Phase II sBir
grant, ‘In-the-Sea Culture of Tunicates to Supply a New Marine Anticancer Drug/’].
So, we are the first people in the world to ever grow a marine invertebrate for its
natural product content and I'm quite proud of that! They both produce anticancer
drugs and both of these drugs are in clinic with humans. They’re both going become
drugs next year. And we have systems to produce them.

So why aren’t we rich? Well, mainly because our technology was developed a bit
ahead of the curve, meaning that clinical development for the drugs we targeted for
our in-sea aquaculture systems has lagged way beyond what was predicted when we
first started developing the systems. Bryostatin 1 has been in the clinic now for some
twelve years, and it’s been almost that long for ET-743 (the Ecteinascidia turbinata-

based drug) as well. So we have technologies and no real market at this time. Hope-
fully we will get a call as bryostatin 1 becomes a drug, and the pharmaceutical com-
panies find out that you just can’t go to the ocean and get that much of it by natural
collections in a reliable, reproducible manner, year after year. Aquaculture is the only
viable technology for bryostatin 1 supply at this time. We are also supporting the
development of a microbial/genomic source through our on-going collaboration
with ucsp / Scripps Institution of Oceanography, but that’s another whole story.

Because it is aquaculture, pharmaceutical companies really avoid it. They want
chemical synthesis, in labs, son! Not the animals. They don’t want to deal with the
mucky ocean and Mother Nature. They want control. The pharmaceutical compa-
nies don’t want this; this scares them to death. It’s not controllable; it’s in the ocean.
But I said ‘Look, I can build this redundantly. I’ll put thirty percent more units out
there than we need. I'll divide it geographically between Southern California and
Northern California’ But they think they can synthesize it more cheaply.

For me, this is an evolution of the primal connection with the ocean — to produce
anticancer compounds to help save your mom and mine from breast cancer. It’s
primal again, and a great service to mankind. That’s why I'm doing this stuff, to serve
mankind. The money is nice if you can get it, but it’s not the prime driving force that
gets me up in the morning, year-after-year to make another day’s progress towards
that greater goal.

Where is CalBioMarine now? It’s in an answering machine in my house, waiting for
a rebirth. We've run out of money. We didn’t get grants this year. We need to raise
private money. CalBioMarine I hope can live till bryostatin becomes a drug. I know
synthesis won’t work. I do believe they will call me, and they will need some more, as
an interim measure. Because I happen to know that synthesis is not gonna cut it for
them and I know that because this paper [Dominick pulls out a sciéntific journal]
came out on Tuesday of this week and this paper is “The Chemistry and Biology
of Bryostatin Antitumuor Macrolides,’ and it’s by a prestigious group of chemists
from Imperial College London (see Hale et al. 2002), and they say; through well-
researched and documented —117 references — that, on this page — this made me just
laugh — ‘Mendola’s aquaculture solution to the bryostatinl supply problem’ — the
last page of the article, when they want to make their closing chutzpah remark, they
said Mendola is the answer! ‘It only remains for the world pharmaceutical industry
to embrace this powerful new technology he has developed to provide us with the
next generation of nature’s exciting miracle drugs.’ A journal of the Royal Society of
Chemistry! I just gotta last! .

CalBioMarine biotechnologies is different than other companies because we were
founded on the premise that you can grow drugs from the sea. And from the begin-
ning, Drs. Faulkner and Fenical said that the biggest problem in exploiting the
ocean’s creatures for their natural products as drugs is the supply problem. You can’t
just keep going out there and raping the ocean and taking all that stuff. If you find
some exotic thing down in Bora Bora, you bring it back, you gotta get more of it
~ you got to go back to Bora Bora. You got to get permission from the government.



So CalBioMarine has centered on the discovery, development and supply of marine
product natural product drugs. We grow them ourselves. When you discover some-
thing, you can publish a paper on how neat it is chemically and what its bioassay char-
acteristics are, but can you get more of it That’s where we come in. ‘We are the marine
bioproducts supply company, thank you. We’ll take your order. Can you do sponges?
Yes, sir, I can. I got an NsF grant to culture sponges. Can you do tunicates? Yes, I can.
Bryozoans? Yes, I can. What you can’t you do? Well there’s some pretty weird stuff out
there! But I’'d be happy to try. If you can pay me to culture them, I'll try

But I didn’t discover this stuff, the Indians did, right? The Chemehuevi Indians on
the Colorado river, who worshiped Mother Ocean as the great mother of all crea-
tion, knew all about aquatic ecology and man’s interconnectedness with the sea. We
worked for the Chemehuevis out at Lake Havasu designing for them a totally inte-
grated aquacultural wastewater treatment and water reclamation plant. So, man is
interconnected with the aquatic marine ecology. And biotechnology has become the
brains behind the engine that supposedly keeps the thing from going belly up, but
we’re pretty stupid. We're killing the oceans and we’re making it go backwards. I
want be on the positive side.

The Nature and Properties of Seas and the Ocean in Mendola’s Narrative

What can we glean from Mendola’s narrative? I promised three seas, with a couple
of eddies connecting flows from one to the next. Let me spell out these seas, with
particular attention to the continuities and discontinuities that sequence them
in Mendola’s story. I find my motive here in Marilyn Strathern’s After Nature, in
which she writes of continuity and change, ‘Instead of thinking what they measure,
we might think how each depends on the other to demonstrate its effect’ (1992:3).
What, then, are the personal, cultural, and epistemological effects of Mendola mark-
ing his moves through specific seas as exhibiting continuity at some moments and
change at others?

The Old Man and the Sea
Mendola’s first sea is that of his grandfather and father, the sea of immigrant fisher-
men in the United States. It is a sea of abundance, symbolized by Mendola’s image
of himself as a child at the kitchen sink, which overflows with the fishly bounty his
grandfather has brought home. It is a family ocean, with the men, the fathers, doing
the work of hunting and the women, wives, doing the work of cooking the catch into
food, transforming the wild nature of the sea into ethnically specific culture, sym-
bolized by the cioppino Mendola’s grandmother used to make. It is a sea of child-
hood, fondly remembered, even nostalgically imagined, a sea that is on the verge of
vanishing, as indexed by Mendola’s story about his father seeing the decline of the
sardine fishery in Monterey (see Hamilton-Patterson 1992 on fishing and loss and
Rogelja 2002 on how fishing in the age of declining stocks is increasingly rendered as
a melancholy tourist attraction).

Mendola carries this sea with him as he begins his story. He switches from
medicine to oceanography and uses his sea skills to become an engineer on the FLzp.

The sea he inhabits during this period represents a significant eddy in his story; this
is the secret sea of the Cold War, condensed in the project of antisubmarine warfare,
to which Mendola’s work is connected (see Mukerji 1989). Mendola does not dwell
on this tale for much more than its lesson about seasickness. And it produces the
motive force for his move to aquaculture.

Counter Aquaculture

This transition was not explicitly political or countercultural, even as Mendola
does acknowledge some uneasiness about getting money from the Navy during a
period of antiwar activism on campuses in the United States like ucsp, with which
Mendola’s employer, Scripps, was associated. Mendola resists a full countercultural
conversion narrative, phrasing his decision as less about politics — in which he was
pretty secure as a founder of the Peace and Freedom party — than about personal
change. Nevertheless, his aquaculture period remains suffused with imageries and
practices characteristic of United States counterculture. Mendola’s Solar Aquafarms
stories well exemplify this tradition. For Mendola, connection with the sea is ‘primal;
about being tuned in to what the fish on his farm need to breed. And being tuned
in at times means being ‘turned on, that is, under the influence of mind-expanding
substance. Mendola’s story of writing the business plan for this company after two
joints — “We connected right in with our most inner being and were able to chan-
nel that into our engineering’ — well condenses this countercultural back-to-the-sea
imaginary — as does Mendola’s romantic move, toward the end of his story, to speak
about the Chemehuevi Indians on the Colorado river as being at one with the sea.

Mendola is not alone in deploying an immersive, spiritualized, even hal-
lucinogenic imagery when discussing scientific breakthroughs. These have been a
feature of scientific discovery stories since Friedrich August Kekulé’s nineteenth-
century dream about a snake eating its tail, which led to his discovery of the struc-
ture of the benzene ring. A kindred story within the late twentieth-century context
in which Mendola is operating is the story of Kary Mullis, the Nobel Prize-winning
inventor of the polymerase chain reaction. Mullis also connected his insight to drugs
— in this case Lsp, which allowed him to envision the copying of pna (see Mullis
1998; Doyle 2001; see also Helmreich 2000). Some of Mendola’s colleagues took this
hallucinatory imagination too far for Mendola, trying to speak to the fish telepathi-
cally. Mendola has a keen sense of this cultural context, joking about hippie fish. The
idea of being immersed in the ocean as a way of floating in some universal truth
serum has a history that goes back at least to the romantic poets and their vision
of the oceanic sublime (Raban 1993). But it is with such 1960s figures as John Lilly,
who championed isolation tanks and communication with dolphins (Lilly 1961),
that this acquires the kind of countercultural association that can have Mendola’s
colleagues attempting to speak to the fish.

For Mendola, this tradition interweaves with his own earlier narrative. He
sees his aquacultural pursuits carrying his grandfather’s and father’s fishing tradi-
tion forward. The aquaculture pond is a bigger version of the kitchen sink he knew
as a child. And the sink, as exchange point between male catches and female cooking,
reappears, too, in the fertile, womblike imagery Mendola uses to describe his aquac-
ulture greenhouse: ‘It’s so warm and it’s moist and it’s gurgling away.

Where Mendola emphasizes continuity in viewing the ocean as a productive
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ences between genetic information in a database and fish in the ocean, not least of
which is that actually existing fish populations offer limits to their exploitation. Most
marine biotechnology is predicated on the possibility of cloning, of reinventing the
bountiful sea through technologies of replication and reproduction. But it remains
the case that property is imagined as abstract potentiality, flowing from either the
roving practice of fishing in ocean space or the activity of searching for useful genes
and compounds in notional space.

Mendola’s biotechnology is slightly different from the mainstream biotech-
nological enterprise of in-the-lab synthesis and its associated patent claims. In line
with his aquacultural skills, Mendola hopes not only to make new bioproducts avail-
able to pharmaceutical companies, but more importantly, to supply the biomass
required to harvest drugs of interest. Properties are held in patented methods for
production and not so much in laboratory genetic or chemical recipes or in a located
farm. Bryostatin is held as a ‘fast fish’ through licensing agreements to the biomass
supply system rather than to a synthetic lab procedure — and rather than through
tacit practices like those of fisherpeople or the explicit private property relations that
characterize landed aquaculture.

Even as this radical shift from substance to system has taken place, however,
Mendola still sees continuity. The sea itself turns into the kitchen sink of Mendola’s
childhood, reactivating the abundance of those waters. This abundance is still repro-
ductively, even femininely imagined. As Mendola puts it, ‘pharmaceutical companies
... dor’t want to deal with the mucky ocean and Mother Nature

Even if Mendola’s project focuses on systems rather than on owned sub-
stances, one interesting side effect of it is that it obviates the need to get permission
from other nations to bioprospect in their exclusive economic zones, something
on which marine biotechnological enterprises that require harvested biomass have
foundered (see Moran, King and Carlson 2001; Qanungo 2002). The ‘backyard’ of
Mendola’s aquaculture has transformed into the backyard of the California coast.
The solution to the question of property in marine biomass is solved in Mendola’s
system: keep the creatures inside the United States — off, for example, the coast of
San Diego, where Mendola’s grandfather and father once fished. This generating of
biomass close to home also partakes of a 1960s ethos of working in tune with nature;
Mendola points out that his method of growing drugs from the sea avoids ‘raping’
the seas. Maritime anthropologists have written extensively on the gendering of the
sea as a female force from which masculine fishers must wrest their wealth (see Péls-
son 1991). Mendola seeks to transform this image somewhat, positioning his work
as about stewardship of the fragile — though still feminine — ocean.

In this tale, the ocean is at once familiar and alien. Mendola’s familiarity with
this realm is grounded in his sense that he can tune into the creatures that live in
the watery medium, But the alien character of the creatures that are denizens of the
deep is present too; Mendola’s sense of Bugula as ‘weird looking guys’ is consistent
with his new enterprise of breeding creatures not for themselves, but for the drugs
they produce.

By the end of his story, Mendola’s means and ends have changed radically,
even as he narrates his biography as animated by a consistent love of the ocean and
its creatures. We might say that while his is a tale of three seas, it is also told as a story
of one ocean. The Oxford English Dictionary defines ‘seas’ (under definition 1. d. of

‘sea’) as ‘Different parts or tracts of the ocean, while the ‘ocean’ (under definition
1. a.) is defined as “The vast body of water on the surface of the globe, which sur-
rounds the land; the main or great sea’ The temporal ‘tracts of the ocean’ ~ the seas
(and the oED reminds us that ‘seas’ are ‘Often merely poet. or rhetorical, like waters’)
~ of which Mendola tells are historically and personally located, tied to particular
technological and biographical moments. But the ocean for Mendola stands as a
transhistorical surround — an entity that indigenous people such as the Cheme-
huevi Indians worshiped as ‘Mother Ocean, a place of ‘primal’ connection, a wild
nature not fully under human control. A romantic, countercultural oceanic sublime
supersaturates Mendola’s cultural account, to some extent blurring the boundaries
between the diverse coastal economies, seas, in which Mendola has labored. In this
narrative, the sea change represented by marine biotechnology is rendered continu-
ous with earlier modes of engaging the ocean. Returning to Strathern, we can say
that this is the effect of subsuming different productive regimes under one continu-
ous imaging of the ocean; marine biotechnology is rendered a natural extension of
cultural practices of garnering food from the ocean. Understanding Mendola’s tale
of three seas requires us to attend to the historically specific properties of nature and
natures of property in these seas that Mendola has navigated.
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