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scainfectious forms of mouss sarcoma-
Joukemia virus have been reported to
have very low levels of DNA polym-
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of their age, length, and weight. The
correlation coefficient for PCB com
centration as a fuaction of age was 0.86
and was highly significant. The comre-
lation coefficients relating PCB coscen-
tration with length and weight for fish
2 years and older wers 0.85 and 0.80,
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esidues: Accumulation in

Abstract. The ion of pol

d biphenyls was shown to pro-

gressively increase with maturity in a nﬂn of lake mml The presence of these

chr isolation, specific de-

compounds was determined by coli

seclor gas chromatography and mass spectrometry. Tlu- relation berween fish age
and the concentration of polychlorinated biphenyls was highly significant.

Residues of polychlorinated biphenyls
(PCB's) have been reported in fish (1),
and general environmental contamina-
tion by these compounds has been re-
viewed (2). The concentration of DDT
residues in a series of lake trout from
Cayuga Lake in Ithaca, New York, was
found to be proportional 10 their age
(3). Since PCB's are similarly stable,
fat-soluble compounds, analysis for
them was performed on the same series
of fish.

The fish were netted in October
1970, Their ages were ucumety knwn.

because the fish are
as yeatlings and distinctly d as to
y-r clm Without evisccration, each
fish was mechanically chopped, ground,
and thoroughly mixed. Fish sampies
(5 g) were dried and extracted with
hexane in a Soxhlet apparatus for 3
hours. The hexane extracts were con-
centrated, and PCB's were separated
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of PCB’s in the lake trout and their
age is shown in Fig. 1; the curve rep-
resents the best 8t of the data and has
the equation:

PCB = 1.031 #=

where a is age. Figure 2 shows gae
chromatograms of PCB's in a 12-year-
old lake trout and of Arocior 1254
nlndmi (a mixture of chlorinated bi-
ining 54 percent chiorine)
o nlhmmc the similar peak retention
times. The relative peak heights of in-
dividuat PCB isomens in the chromato.
gram did not vary with ags of the fish.
This would indicate that there is no
selective metabolism or storage of spe-
cific PCB isomers as the fsh mature.
Combined gas ch ph
spectrometry was used to verify the
presence of the various PCB isomers in
8 12-year-oid lake trout (PCB's, 26.2

Table 1. Residues of PCB's in Cayuga Lake
trout as & function of maturity; J, juvenile.

Sex Length  Weight PCB

Ase
(years)

(em) ®) (ppro)
1 J as
from DDT residues and other constits- | ) o
ents by adaptations of the methods (¢) 1 ] 12
involving suifuric acid partitioning and 2 J m7 18 20
column chromstography on silica gel. 2 1 87 26 13
Final analysis was made by eiectron af- : : ::: :‘:; :;
finity gas chromatography with a col- ) 3 “s ns 24
umn 30 cm long, consisting of 10 3 3 .1 ™0 12
percent DC-200 on 100- to 120-mesh 4 3] 5.8 1910 13
Gas-Chrom Q and operated a¢t 185°C. 4 J 50.3 1160 41
The concentration was estimated by the 46 1 1% 51
method of Rissbrough (5), In which ¢ M S0 X0 47
the response of each PCB isomer is 6 M 64 250 97
taken as equal to that of the correspond- 3 P @3 2310 1.6
m; wet;ht of p.p'-dichlorodipbenyldi- 7 M €3.5 2260 40
(p.p"-DDE). This meth- 1 M @9 3300 5.5
od was sensitive to about 0.25 part per 7 »2 190 103
million (ppm) of PCB's in the fish. : "‘ .7,:'2 ;:;: :;:
Analysis of PCB's in five portions of Y F 9.0 2300 43
the same fiih were 6.4, 6.0, 5.6, .6, 9 F na 3390 304
and 5.3 ppm. The standard deviation 1 M 0.3 4200 124
for these analyses is 0.427. - on M 7.6 2538 134
"Table 1 lists the concentrations of 12 M 3.5 20 262
PCB's in the lake trout as a function 12 F 06 uo b
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Fig. 1. The conceatraton of PCP’s in
Cayuga Lake trout as a function of age.

ppm). The mass spectra obtained from
both a Perkin-Elmer 270 and a Finni-
gan 1015 quedrapole gas chromato-
graph-mass spsciromeier were enen-
tially identical with the mass spectra of
the ponding i of Arocl
1254 standard.

There are many sources of PCB's in
the eavironment, and it is not known
what combination of these leads ¢o con-
tamination of Cayugs lake trout. The
i in PCB jion with
trout sge is the same trend noted for
DDT residues in this series of fish. The
larger variation in PCB i

fish may dc due to greater differcaces
among foraging, metabolic, and excre-
tory capabilities of these older fish.
Canr A Bacur
Pesticide Residue Laboratory, Cornell
University, Ithaca, New York 14850
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Atmospheric Carbon Dioxide: Its
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Role in

Maintaining Phytoplankton Standing Crops

Abatract. The rare of invasion of carbon dioxide into an artificially eutrophic
Canadian Shield lake with insufficient internal sources of carbon was determined

by two methods: measuring the carbon

* nitrogen : phosphorus ratios of sestom

after weekly additions of nitrogen and phosphorus, and measuring the loss of
radon-222 tracer from the epilimnion. Both methods gave an invasion rate of
about 0.2 gram of carbon per square meter per day. The results demonstrate
shat invasion of atmospheric carbon dioxide inay be sufficient 10 permit eutrophi-

and ni-

cation of any body of water ing an

r 5

supply of ph

trogen.

The atmosphere is frequently con-
sidered to be an insignificant source of
CO, for phytoplankton production ().
Yet, by adding phosphate and nitrate
we have been able to increase by almost
two orders of magnitude the standing
crop of phytoplankton in a small Cana-
dian Shield lake which has extremely
low ions of natural dissolved

among individual 11- or 12-y id

o

R N L 3 Y
Retention bme (mwn)

Fig. 2. Ons chromatograms of a 12-year-

ol Cayuga Lake trout (injected sample .

represents 0.12 mg of Nsh) and 1 ng of
Aroclor 1254 standard.

m

inorganic carbon (less than 0.6 mg/
liter in the epilimnion in midsummer).
The lake appears to have obtained the
carbon necessary to produce the algal
bloom from the aimosphere (2, 3). We
report here measurements of the inva-
sion rate of atmospheric CO, into the

1970. The midsummer phytoplanktoa
standing crop, as measured by chioro-
phyll a concentrations, increased from
1 t0 3 pg/liter in 1968 (before fertiliza-
lion) to 50 to 100 ug/liter after the
sdditions. The uptake of CO, by this
phytoplankton caused an increase in the
pH of the euphotic zone from normal
values of 6 to 7 to values ranging from
9.5 1o 10.2 during summer, 30 that
very little of the dissolved inorganic car-
bon was present as gaseous CO, (2, 3).
The jon of di d inorgan-
ic carbon (XCO,=CO; + HCO;~ +
CO,42-), however, did not change great-
ly safter fertilization. The midsummer

waters of this experi lly enriched
Iake. The results were obtained between
4 and 18 August 1970.

Lake 227, a small oligotrophic lnke
in the experimeatal lakes area of the
Fisheries Research Board near Kenora,
Ontario, was enriched with 0.34 g of
phosphorus (as Na,HPO,) and 5.0 g of
nitrogen (as NaNO,) per square meter
per year in 1969, and 0.48 g of phos-
phorus (as HyPO,) and 7.2 g of nitro-
gen (as NaNO,) per square meter per
year in 1970. The chemical additions

of total CO, in the
epilimnion ranged from 20 to SO
pmole/liter (0.24 to 0.60 mg/liter). As
a result of the high pH and low con-
centration of CO,, the partial pressure
of CO, in epilimnetic waters (calculated
from the pH, total CO; concentration,
and temperature) was far below that
of the atmosphers (Fig. 1); this created
a pronounced concentration gradient
from the atmosphere into the lake.

It is impossible to calculate the

itude of CO, exch b

were made in §7 weekly i in

1969 and 21 weekly increments in
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the P and the water from the
difference in partial pressures alone.
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