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tegrate of the P. formosa genome, it is 
doubtful whether this phenomenon is 
strong enough to counteract Muller's 
ratchet. It seems likely that only one or a 
few parts (regions close to a centromere) 
of the black molly genome can be incorp
orated into heritable microchromosomes. 
Otherwise, one would expect high fre
quencies of different microchromosomes 
in the laboratory population, which is not 
the case. Therefore, the number of genes 
that can be revitalized seems limited. 

Schartl et al. also argue that paternal 
leakage into an asexual strain offers a 
genetic advantage to the heterospecific 
males. However, this is only true when the 
asexual and sexual strains exchange genes 
in both directions. In this system, how
ever, P. formosa females are an evolution
ary dead-end: their genes are never trans
mitted back into the host species. As a 
result, males that mate with P. formosa 
cannot enjoy increased fitness in their 

own species and therefore cannot be 
selectively rewarded for their genetic con
tribution to the asexuals. 

We do not disagree with the possibility 
of occasional introgression of paternal 
characters into P. formosa: this has already 
been suggested by Haskins et al. 2• It would 
explain why P. formosa, as well as other 
gynogenetic fish3
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, are more genetically 
diverse, as would be expected for clonal 
animals. Yet the data do not allow Schartl 
et al. to conclude that the Amazon molly 
can escape Muller's ratchet. 
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Community response to IRONEX 
SIR - The iron fertilization experiment in 
the sea near the Galapagos Islands in mid
October 1993 (IRONEX) 1 showed that 
the cell division rate of unenclosed phyto
plankton, initially high, was quickly 
enhanced by Fe addition, as had been 
found in bottle experiments in other 
high nutrient ( nitrate )-low chlorophyll 
regions. However, the increase of phyto
plankton concentration during the days 
after the IRONEX experiment was not 
merely an issue of cell physiology2, but was 
a system response resulting in a new bal
ance between cell division rate and losses 
from grazing and physical factors. I sug
gest that even for the first 3 days after fer
tilization ( days 299-301) the grazers 
continued to keep this offshore phyto
plankton in check despite the increase in 
the rates of photosynthesis and cell divi
sion. In addition, the remineralization of 
carbon by the food web during this time 
helps to explain the small effect of the 
iron enrichment on the CO2 system3. 

The grazing loss, not measured during 
IRONEX, is calculated here for the 
upper -20 m during the first 3 days after 
fertilization, using estimates of photosyn
thesis (from 14C uptake over 24 h starting 
within 1 h of local noon; Fig. 3 of ref. 1) 
and change of phytoplankton biomass 
(from microscopy: C values kindly sup
plied by K. Buck, K. J. Coale and S. J. 
Tanner). The near-constant concentra
tions of the inert tracer SF6' added to the 
Fe-enriched water ( column 6 of table; 
values kindly provided by A. J. Watson), 
show that losses of phytoplankton from 
physical dilution were negligible. Also, 
sinking of the dominant small cells1 can be 
discounted. 

Using the 14C uptake data during the 3 
days as a measure of particulate 
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autotrophic production (83 µg C 1- 1
, sum 

of column 3) and subtracting the concen
tration increase (7 or 8 µg C 1- 1

, column 
4), 75 µg C 1- 1 of phytoplankton vanished 
(sum of column 5). Thus, nine-tenths of 
the newly formed material (75/83) appear 
to have been eaten. In contrast, ref. 1 esti
mated that only 43 µg C 1- 1 was grazed by 
the microzooplankton over the first 9 days 
of the experiment. There will have been 
additional feeding by larger ( meso-) zoo
plankton. Further, the grazers seem to 
have 'caught-up' with the enhanced pri
mary production by day 301 (column 4) so 
that the community reached a new bal
ance between phytoplankton cell division 
and mortality in 2-3 days. 

The increase of phytoplankton biomass 
was largely due to very small cells 1 which 
are principally consumed by protozoans 
(microzooplankton). But the biomass of 
these grazers increased only from 4.7 to 
7 .3 µg C 1- 1 over 9 days 1, mainly from days 
298 to 301 (K. J. Coale, personal commu
nication), despite their large food con
sumption. Apparently, the population 
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Station Day 14c Cone. C lost SF6 

8 Initial 17 16 
9 299 31 21 12 2.85 

12 300 35 24 28 3.30 
14 301 24 35 3.25 

The days for column 2 refer to days of fertil
ization, starting at day 299. Column 3, initial 
photosynthesis from outside the fertilized 
patch (equivalent to "out" in Fig. 3 of ref. 1), µg 
C per I per day. Column 4, phytoplankton in µg 
C per I; column 5, C lost, difference between 
the C uptake during the preceding 
24 h (3rd column from left) and the change 
in concentration during the same interval (from 
col. 4). Column 6, SF6 , 10-14 M in the fertilized 
water, the ambient being less than 10 15 M. 

dynamics of the microzooplankton contin
ued to be tightly controlled by their preda
tors, and so the only lasting biomass 
increase from growth due to the fertiliza
tion was probably among the larger zoo
plankton. Such an increase, without a 
change in chlorophyll concentration, is 
clearly seen in the seasonal studies in the 
high nutrient-low chlorophyll subarctic 
Pacific, when during the late spring and 
summer the light-limitation of the phyto
plankton is removed4

• This biomass 
increase would have been difficult to mea
sure during the IRONEX cruise. 

Also, elsewhere in the open, undis
turbed eastern equatorial Pacific, the phy
toplankton population dynamics are 
understood to be controlled by grazing in 
an Fe-limited ecosystem5
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; the grazing 
remineralizes iron, which is immediately 
taken up by the phytoplankton 7. Obvious
ly, a balance of rates of cell division and 
mortality (grazing) alone cannot maintain 
the observed temporal and regional stabil
ity of phytoplankton concentrations. 
Because the high cell division rates ( esti
mated to have been 1.0 per day initially 
and 1.5 per day on day 301)1 show that 
iron supply did not markedly constrain the 
phytoplankton physiology, stabilizing fac
tor( s) such as feeding threshold and a low 
half-saturation constant of the grazing 
response8 must have led to a new equilib
rium differing surprisingly little from that 
in the ambient waters. 

In conclusion, considering the zoo
plankton-caused limits as the proximate 
control of phytoplankton concentrations 
during IRONEX is profoundly different 
from referring to phytoplankton physiolo
gy2 or the carrying capacity of the system 
limited by settling of particulate Fe (ref. 
1). The algal population dynamics at the 
IRONEX station on the Galapagos 
shelf1, however, behaves differently from 
populations in the open sea. I believe one 
reason to be the Fe-induced larger size of 
the cells and the ensuing problems for the 
grazers, just as on any other shelf where 
there are phytoplankton blooms. 
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