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Ureterosigmoidostomy and Colon Carcinogenesis

Although Crissey ef al. (I) have de-
vised a successful model for ureterosig-
moidostomy in the rat, we advocate cau-
tion in accepting their hypothesis that
the resulting anastomoti¢ tumors are
caused by urinary enzymes activating
fecal procarcinogens. The authors over-
looked the tendency for almost any in-
testinal anastomosis to be a favored site
for tumor formation, both in man and
experimental animals (2). Spontaneous
intestinal tumors in rodénts are rare (3),
but we (¢) encountered one adenocarci-
noma at a colonic transection site in a rat
receiving no carcinogen, and a similar
phenomenon occurred in Crissey et al.’s
(I) experiment. Since some of the intesti-
nal carcinogen employed (dimethylhy-
drazine) reaches the colonic mucosd
through the bloodstream (5), the absence
of tumors at the suture line after proxi-
mal diverting colostomy probably re-
flects the colonic atrophy of defunction
(6). Chemical carcinogenesis in the distal
colon is reduced, though not abolished,
by proximal colostomy (7).

We suggest that the development of
tumors at sites of intestinal anastomosis
is more likely to result from hyperplasia
provoked by surgical trauma or the pres-
ence of suture material. Indeed, com-
pensatory postresectional hyperplasia,
which may be maximal in the immediate
vicinity of an anastomosis (8), probably
accounts for enhanced carcinogenesis af-
ter intestinal resection in experimental
animals (2). In the experiment of Crissey
and his colleagues, the specific effect of
urinary diversion might have been tested
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by performing sigmoid colotomy or tran-
section rather than vasectomy as the
control operation.

Until some of these etiologic uncer-
tainties are resolved, it is premature to
conclude that the use of colon conduits
in children is entirely free from the risk
of subsequent carcinoma.

: JaMEs B. BRISTOL
RoBIN C. N. WILLIAMSON
University Department of Surgery,
Bristol Royal Infirmary,
Bristol BS2 8HW, England
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Bristol and Williamson raise a valid
question as to the role of a colonic suture
line in carcinogenesis. However, we
found that neither a sutured colostomy
(0/10) nor the anastomosis to thé colon of
a vascularized patch of bladder without
urinary inflow (0/13) had any tumors
after 1 year (I). These controls clearly
could not suffer from ‘‘atrophy of de-
function.”” The required presence of
urine and feces for tumor formation
leads us to our currently favored hypoth-
esis that the obligatory urinary precar-
cinogens (for example, nitrate) become
activated to short-lived proximate car-
cinogens by fecal bacteria. The phenom-
enon of suture-line sensitization to car-
cinogens brought up by Bristol and Wil-
liamson may well provide the explana-
tion for the consistent location of the
resulting bowel tumors at the suture line.

MICHAEL M. CRISSEY
GLENN D. STEELE
RuUBEN F. GITTES
Peter Bent Brigham Hospital,
Harvard Medical School,
Boston, Massachusetts 02115
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Plankton Productivity and the Distribution of
Fishes on the Southeastern U.S. Continental Shelf

The report by Turner et al. (I) is an
important contribution to a topic that is
becoming increasingly popular (2). How-
ever, the conclusions in (/) couid have
benefited from additional sources of data
which bear significantly on the results. I
believe that the winter increase in off-
shore primary productivity shown in fig-
ure 2 of (I) is also an important compo-
nent of nearshore shelf coupling. In the
South Atlantic Bight there are generally
two periods of annual abundance associ-
ated with the spawning of nearshore ma-

rine and estuarine species. A summer
and early fall peak is associated with the
presence of primarily anchovies (En-
graulidae) and gobies (Gobiidae). This
peak seems to coincide with the one
shown in figure 2 of (). As Turner et al.
suggested, many individual eggs and lar-
vae may have been washed out of local
estuaries. -

A second peak of seasonal abundance,
however, normally occurs in winter and
early spring and is coincident with the
spawning of spot (Leiostomus xanthur-
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Table 1. Peak recruitment months for selected species of larval fishes utilizing the Cape Fear
River estuary during 1977 and 1978. Monthly collections were taken from December 1976

through August 1978.

Peak recruitment

Species - e e
1977 1978

Leiostomus xanthurus March-April March-April
Brevoortia tyrannus March~April April-May
Lagodon rhomboides March March
Mugil cephalus March-April March-April
Micropogonias undulatus December
Paralichthys spp. February-March March-April

us), menhaden (Brevoortia spp.), pinfish
(Lagodon rhomboides), striped mullet
(Mugil cephalus), Atlantic croaker (Mi-
cropogonias undulatus), and flounder
(Paralichthys spp.). Peak seasonal abun-
dances in 1977 and 1978 for several of
these taxa collected in estuarine waters
near the Cape Fear River, North Caroli-
na, are shown in Table 1 (3, 4). In each
instance, maximum abundance occurs in
the estuary in winter and early spring
with the source of recruitment occurring
from well offshore (5). Transit time for
individual larvae from these offshore
(shelf) spawning grounds is minimally
measured in weeks (6), and larvae and
postlarvae range from about 4 to 22 mm
(standard length) upon arrival at the
mouth of the estuary. Because little or
no spawning for these species is believed
to take place in inshore waters (5), peak
spawn in the ocean probably occurs in
midwinter, overlapping the offshore in-
crease in primary productivity shown in
figure 2 of (I). After yolk absorption,
many of these taxa feed primarily on the
early life stages of pelagic calanoid cope-
pods (7) and must find suitable concen-
trations of food early to avoid starvation
8, 9). The phenomenon described by
Turner ez al. regarding the winter peak of
primary productivity and zooplankton
abundance seems to correlate well with
the seasonal = abundance of winter-
spawned larvae and may afford survival
value during their initial period of critical
feeding (8).. Of particular interest for
future research efforts is the role winter
storms play as density-independent regu-
lators of larval fish populations and ulti-
mate year-class success.

Another important factor is the shore-
shelf coupling associated with the return
(to the ocean) of maturing adults of the
species listed in Table 1. Weinstein et al.
(3) have estimated the export of living
biomass in the form of migrating fishes
and shellfish leaving the Cape Fear estu-
ary each fall to be in the neighborhood of
7 kcal/m? (without considerations of gear
efficiency or the export of less abundant
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species). This value may be placed in
further perspective when considered in
light of a study of Cape Fear marsh
productivity conducted by Seneca et al.
(10). In a mesohaline marsh located
about 12 km from the river mouth, po-
tential export of dissolved organic car-
bon and detritus (originating primarily
from Spartina alterniflora, smooth cord-
grass) was estimated at 9377 kcal/m?. If
this material passes through at least
three trophic levels (for example, bacte-
ria, amphipods, and secondary consum-
ers) before it becomes available to ma-
rine predators, the equivalent yield of
energy to higher trophic levels in the
marine environment from transient spe-
cies growing up in the marshes is of the
same order of magnitude as that of pri-
mary productivity. Thus, there is a direct
link by way of the marine-spawned spe-
cies that utilize estuaries in the early life
stages that should not be overlooked
when one is considering the phenome-
non of estuarine-nearshore shelf cou-
pling.

MICHAEL P. WEINSTEIN
Department of Biology,
Virginia Commonwealth University,
Richmond 23284

References and Notes

1. R. E. Turner, S. W. Woo, H. R. Jitts, Science
206, 218 (1979).

2. R. M. Darnell summarized current knowledge of
estuary-shelf coupling in a paper presented at
the Conference on Ecological Processes in
Coastal and Marine Systems, Florida State Uni-
versity, Tallahassee, 13~15 April 1978,

3. M. P. Weinstein, S. L. Weiss, M. F. Walters,
Mar. Biol. 58, 227 (1980).

4. M. P. Weinstein, Fish. Bull. 77, 339 (1979).
Corresponding seasonal values for the same
larval species collected ini open estuarine waters
and the nearshore ocean {up to about 6 km from
the mouth of the estuary) may be found in B. J.
Copeland, R. G. Hodson, and R. J. Monroe
[““Larvae and post-larvae in the Cape Fear River
estuary, N.C., during operation of the Bruns-
wick Steam Electric Plant, 1974-1978"" (North
Carolina State University Report 79-3 to the
Carolina Power and Light Company, Raleigh,
1980)]. These samples were collected with 505-
pm plankton nets (I m in diameter), and, in
general, for species reported in Table ] peak
densities occurred approximately 2 to 4 weeks
earlier,

5. W. W, Welsh and C. M. Breder, Bull. U.S. Bur.
Fish. 39, 141 (1923); S, F. Hildebrand and L. A.
Cable, ibid. 46, 383 (1930); D. S. Haven, Ecolo-
gy 38, 88 (1957); C. E. Dawson, Contrib, Bears
Bluff Lab. 28 (1958); W. R. Nelson, M. C.

Ingham, W. E. Schaaf, Fish. Bull. 75, 23 (1977);
M. L. White and M. E, Chittenden, Jr., ibid.,
p.109; L. N. Chao and J. A. Musick, ibid., p.
657. Investigators of the National Marine Fish-
eries have also conducted offshore cruises in the
vicinity of Beaufort Inlet, N.C., and have re-
ported concentrations of menhaden, bothid
flounders, and spot up to 40 km offshore. These
samples were collected on 12 March 1976 [At-
lantic Estuarine Fisheries Center Annual Report
(National Marine Fisheries Service, Beaufort,
N.C., 1 July 1976)].

6. Larval fishes are weak swimmers and apparent-
ly depend on current patterns (often wind-driv-
en) for transport to nearshore areas. At a point
some 37 to 46 km from Beaufort Inlet over the
continental shelf, the net movement of water, as
determined from parachute current drogues,
was estimated to be 0.5 m/sec in a northeasterly
direction [Atlantic Estuarine Fisheries Center
Annual Report (National Marine Fisheries Ser-
vice, Beaufort, N.C,, 1 July 1976)].

7. M. A. Kjelson, D. S. Peters, G. W. Thayer, G.
N. Johnson, Fish. Bull. 73, 137 (1975).

8. J. D. Marr, J. Cons. Cons. Int. Explor. Mer 21,
160 (1956).

9. R. C. May, in The Early Life History of Fish, 1.
H. Blaxter, Ed. (Springer-Verlag, Berlin, 1974),
p. 3; R. Lasker, Fish. Bull. 73, 453 (1975); E. D.
Houde, Bull. Mar. Sci. 28, 395 (1978).

10. E. D. Seneca, L. M. Stroud, U. Bium, ““An
analysis of the effects of the Brunswick Nuclear
Power Plant on the productivity of Spartina
alterniflora (smooth cordgrass) in the Dutchman
Creek, Oak Island, Snow’s Marsh, and Walden
Creek marshes, Brunswick County, North Car-
olina, 1977-1978"" (North Carolina State Univer-
sity, Fifth Annual Report to the Carolina Power
and Light Company, Raleigh, January 1979).

11. I thank M. L. Fine and G. W. Thayer for
providing critical comments on the manuscript.

26 November 1979

In a recent report Turner et al. (1)
conciuded that *‘the gross plankton com-
munity dynamics on this shelf [the south-
eastern U.S. continental shelf] are domi-
nated by couplings with the local estu-
aries and shallow nearshore zone.’” Ac-
cording to Turner et al. (1), coupling
exists because the estuaries are the pri-
mary source of dissolved plant nutrients
or particulate organic matter supporting
plankton-based food chains of the south-
eastern continental shelf. For the past 4
years we and others have studied the
interactions between the physical, chem-
ical, and biological regimes of the south-
eastern continental shelf. Qur results are
in agreement with those of Turner et al.
(1) for the zone inshore of the 10- to 15-m
isobath, which represents only about 20
percent of the surface area and less than
10 percent of the shelf water volume (2).
However, our results from studies of the
shelf offshore of the 20-m isobath con-
trast sharply with their conclusions (3).

Our argument is based on two charac-
teristics of the physical regime of the
shelf and their observed effect on the
biota. First, owing to freshwater dis-
charge, salinity fronts form within sever-
al kilometers of shore and restrict on-
shore-offshore circulation (4). Such
fronts are a ‘‘dynamic barrier’’ to mixing
and exchange between estuarine and
shelf waters. Second, upwelling at the
shelf break is a major source of plant
nutrients that sustains and enhances bio-
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logical productivity of the outer and mid-
shelf. Under suitable meteorological and
oceanographic conditions, the effects of
upwelling at the shelf break are observed
as far inshore as the 20-m isobath. Up-
welling occurs in response to wavelike
motions of the Gulf Stream, which have
been referred to as deflections, mean-
ders, or spin-off eddies (5). Such features
pass a fixed position on the outer shelf an
average of once every 2 weeks, and there
are indications that they occur more fre-
quently in the spring. Subsurface intru-
sions of nutrient-rich water move onto
the shelf as a result of the circulation
associated with these features.

The assertion of Turner et al. (I) that
primary production and the concentra-
tion of zooplankton, fish eggs, and fish
larvae decrease with increasing distance
from shore contradicts the results of
other studies of the southeastern shelf.
Decreasing offshore concentrations of
biological variables are critical to their
argument, as they imply that the most
significant source of nutrients and partic-
ulate organic matter for the southeastern
shelf are the estuaries and river dis-
charge. The results of other studies con-
tradict this view and indicate that intru-
sions of offshore water supply up to 25
percent of the shelfwide phytoplankton
requirement for nitrogen (the produc-
tion-limiting nutrient in the ocean) or
about four times that contributed by riv-
ers and estuaries (6). Rates of primary
production during upwelling on the outer
shelf are as high as 6 g of carbon per
square meter per day (7), a rate equal to
maximum values reported for the inner
shelf near the outflow of a major river
(8). Distinct assemblages of oceanic zoo-
plankton are associated with intrusions
of Gulf Stream water with high concen-
trations of copepods reported within
subsurface intrusions more than 60 km
offshore (9). The distribution of fish eggs
and larvae suggests that the outer shelf is
a breeding ground for many species of
fish including the commercially impor-
tant Atlantic menhaden (10, 11), bluefish
(12), and chub mackerel (/3). For both
the Atlantic menhaden and the bluefish,
the outer southeastern shelf is a major
spawning -area during winter and early
spring for the entire East Coast popula-
tion (10, 12).

Our conception of food chain dynam-
ics on the southeastern shelf is consider-
ably different from that proposed by
Turner et al. (I). We agree that the inner
shelf is coupled with the estuaries, and
that biological production there ultimate-
ly depends on river and estuarine nutri-
ent sources. In contrast, the food chain
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of the outer shelf depends on upwelling
to replenish plant nutrients depleted by
biological processes or removed by the
strong currents that characterize this re-
gion. Thus, conditions on the outer
southeastern shelf are similar to those
north of Cape Hatteras in that offshore
sources of nutrients sustain biological
productivity (/4). The implication of our
work is that man’s activities in the coast-
al wetlands will have a minimal impact
on outer shelf food chains, since the
biological response is forced by offshore
physical processes rather than by river
or estuarine influence. In the case of the
southeastern continental shelf, the ‘‘sub-
tle couplings of estuary, nearshore, and
offshore zones’’ referred to by Turner et
al. (1, pp. 219-220) should be put into
perspective on the basis of available
knowledge and not be overemphasized
in future research efforts, or by environ-
mental managers, at the expense of ig-
noring oceanographic processes that
dominate the food chain dynamics of the
outer shelf.

J. A. YODER, L. P. ATKINSON

J. O. BLANTON, D. R. DEIBEL

D. W. MENzEL, G.-A. PAFFENHOFER

Skidway Institute of Oceanography,
Post Office Box 13687,
Savannah, Georgia 31406
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Yoder et al. have recently concentrat-
ed their efforts at the Georgia and South
Carolina shelf break, where subsurface
intrusions of nutrient-rich waters occur.
Yoder et al. and I apparently agree about
the strong couplings between the estuary
and the nearshore zone (/). 1 cannot
agree, however, with their conclusion
that changes in the plankton community
in the area offshore of the 20-m isobath
are driven by upwelling events at the
shelf break. There are ample data and
reports originating from their laboratory
to support an alternative interpreta-
tion.

Subsurface intrusions, originating at
the shelf break, have been observed to
penetrate landward across the shelf.
However, the average penetration, mea-
sured in April, July, September, and
December along six transects 100 to 150
km long and normal to the shoreline
between Charleston and Jacksonville, is
only 19.2 km. The average offshore ex-
tent of ‘‘estuarine runoff’’ or ‘‘outwell-
ing”’ was 33.4 km onto the shelf (2).
There is a greater penetration onto the
southern and northern flank of the south-
eastern U.S. shelf (3). Benthic foraminif-
eral species indicative of intrusions are,
therefore, largely absent between land
and 80 to 100 km seaward, except at the
southern flank (4). Thus, 70 percent or
more of the shelf is, on the average, free
of significant intrusion. In contrast, all of
the shelf is subject to the seaward flush-
ing of the nearshore zone.

The use by Yoder et al. of the term
““dynamic barrier’’ to describe frontal
zones between shallow and deeper shelf
waters is unfortunate. Its use here im-
plies that exchange of materials across
these zones is prohibited, rather than
merely inhibited and, thus, the seaward
zone is erroneously perceived as isolated
from events in the nearshore area. Fresh
water flushing out of the nearshore zone
is seaward and not alongshore (5) and
must therefore carry passively drifting
plankton and materials seaward as well;
Haines’ (6) pre- and poststorm shelf sam-
pling for chlorophyll a pigments, particu-
late carbon, and nutrients also docu-
ments the seaward mixing of nearshore
waters.

Although Yoder et al. claim other-
wise, decreasing average offshore con-
centrations in plankton community indi-
cators are commonly observed, for ex-
ample, chlorophyll a pigments (6~8), to-
tal adenylates and adenosine triphos-
phate (7), particulate organic carbon and
nitrogen (6, 9), primary production rates
(9, 10), benthic chlorophyll a (11), and
community plankton metabolism (12).
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One way to test the hypothesis that the
plankton communities of the nearshore
and deeper waters are strongly coupled
is to examine the fidelity of the seasonal
changes in each zone. Figure 1 presents
data for the average shelfwide primary
production per square meter in each
depth contour for seven different
cruises. The relationship between the
rates observed in each area is directly
linear. A similar result is obtained if one
computes the average community plank-
ton respiration in the upper 10 m for each
depth contour on five cruises (/3). The
implication is that there is both a con-
stant shelfwide flushing rate (5) and that
significant intrusion events do not over-
whelm the influence of the nearshore
zone.

Why do Yoder et al. not reach the
same conclusion? They and others have
faithfully discerned the details of eddy
meanders and intrusions on the shelf.
These and other physical oceanographic
shelf processes result in a nonhomoge-
neous distribution of all
regardless of origin, across the shelf. The
among-sample coefficient of variation is
typically 50 to 120 percent for plankton
communities on this shelf (for example,
Fig. 1). To see the broad patterns, one
must examine a larger perspective.
Thus, Bishop et al. (14) found no evi-
dence for a seasonal pattern in primary
production between land and the 20-m
isobath off Savannah, Georgia, whereas
Thomas did (15). Bishop sampled two to
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materials,

Fig. 1. Average areal primary production
rates between two different isobaths on
the Georgia~South Carolina continental
shelf, Data shown as dots are from (9),
and data shown as circles are from (10)
(seven cruises). A similar result is ob-
tained for community plankton respira-
tion for five cruises [R? (coefficient of
determination) = .97] (13). The coeffi-
cient of variation for data from any depth
zone, on any cruise, ranges from 50 to
150 percent.

1.0

three stations monthly, and Thomas
sampled up to 36 stations monthly. Thus,
Bishop er al. (14) found no correlation
between primary production in near-
shore and deeper waters by sampling one
transect; if processes across the whole
shelf are averaged, a coupling does
emerge (Fig. 1).

Yoder et al. also state that the outer
shelf is characterized by strong currents
that sweep nutrients and plants from the
region. I agree, and I assume that they
agree that intrusion-introduced nutrients
are lost as well, thus diminishing the'
nutrient residence time and ultimate im-
pact. But, even if we disregard this ne-
glect and also their assumption that ni-
trate, not ammonia, is limiting phyto-
plankton growth (16, 17) [ammonia, not
nitrate, is apparently in higher concen-
trations (8) and should be the preferred
nitrogen source for phytoplankton (18)1,
the amount of nitrogen flushed out of
coastal marshes and across the whole
shelf is 2.2 times their estimate for nitro-
gen introduced from intrusions (17, 19).

Weinstein presents a valid integration
of fish biology into the shelf ecosystem,
which we did not fully appreciate earlier
(10). The majority of commercial finfish
species on this shelf, as well as shrimp
(20), spawn on the outer shelf, migrate to
estuaries, and then return as subadults.
This phenomenon is evidence of an over-
whelming coupling of an organism’s life
history with events on the inner and
outer shelf. It is reason enough to be

cautious of unintentionally and detri-
mentally disturbing continental shelf
ecosystems by means of a long-distance
manipulation of estuaries.

R. EUGENE TURNER
Coastal Ecology Laboratory,
Center for Wetland Resources,
Louisiana State University,
Baton Rouge 70803
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