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percent; the sum of the carbon, hydrogen, nitrogen,
and others is thllS 77 percent. Approximate calcula­
tions show that hydrogen and nitrogen represent 20
percent of the carbon content. The carbon content of
the organic matter is thus 64 per·cent. Carbon x 1.56
(or roughly 1.6) converts carbon to total sedimentary
organics. The assumptions previously stated and the

A very common method for calculating the organic approximations, involved in this calculation cause the
content: of marine sediments is to convert previously same general objections to its use.
determiJIed carbon or nitrogen data by use of conver- It has also been suggested, but not as seriously, .that
sion factors. The application of such factors requires by determining the nitrogen content of the sediments
a basic! assumption that the' carbon and/or nitrogen a~d. applying a factor, the total organics may be com­
content'of the organic debris is everywhere constant. puted. Trask (12) and Trask et al. (13) suggest a

Boysen-Jensen (1) considered that, carbon repre- rough factor of N x 18. This is based on an average
senied one-half of the organic constituents of marine calculated sedimentary nitrogen content of 5.5 percent.
plants and animals. On this basis, it was proposed Trask states that the nitrogen may range from 3 to 10
that the c8J:bon content of the sediments be multiplied percent and introduce errors up to'50 percent. Revelle
by 2 ~ order to calculate the total sedimentary 01'- and Shepard (7) suggest a factor of N x 14 with prob­
ganics. The reasoning associated with this conversion able errors of 15 to 20 percent.
factor requires a second assumption, namely, there is In the investigation of the composition of marine
no chalige in the ratio of the various chemical com- . organics (14), I have found that the carbon and nitro­
pounds of. the living population as it dies and settles gen content of sedimentary organics from 40 surface
to the bottom. In other words, b~cterial decomposition sediment samples taken from the Gulf of Maine ranges
does not occur in, or has little effect on, the settling from 40.0 to 67.2 percent and 2.0 to 19.0 percent, re­
organics. Differential decomposition between organics, spectively. The total organic content was determined
which contain varying amounts of carbon and nitro- by a summation of the extractable and hydrolyzable
gen,has been shown by Waksman (2). This fact, plus organics.
the known activity of bacteria in sea water, makes the The organic material in all samples was extracted
second premise untenable. . by means of a SoXhlet apparatus, using anhydrous

WakSman (3), in pointing out some of the erroneom ether and acetone. This was followed by reflux dis­
conceptions of Boysen-Jensen, proposed a more likely tillation using 95 percent ethyl alcohol and distilled
factor. On, the basis of the carbon content of the 01'- water. The inorganic portions of these fractions were
ganics obtained from a single marine sediment sample deduct~d from the total extract. The sediments were
via extraction, and so forth, he suggested that total then hydrolyzed by refluxing in 5 percent hydrochloric
sedimentary organics be calculated by multiplying the acid and the hemicelluloses were determined. This was
carbon content by 1.887. To use this .factor, it is neces- followed by treating the sample with 72 percent sul­
sary to assume that the ratio of different organic com- furic acid at 8°C. The sulfuric acid was diluted to 8
pounds; is the same in all marine sediments. In other percent and autoclaved, thus putting cellulose into
words, the various compounds are supplied to all sedi- solution. The remaining organics, of a lignin and
ments in the same ratio, and varying depositional lignoprotein complex, were determined by a carbon
environments have little or no effect on that ratio. analysis. The entire process followed a careful time
Waksman realized that this may hold for limited areas schedule and vacuum filtration separated the soluble
of deposition but that widespread horiZontal and ver-. materials.
tical extrapolation was impossible. The sum of the. proximate parts was used as the

A factor of 1.7, from the original 1.724 proposed total organic content of the sediments. From this in­
and used by soil scientists, is commonly used for ma- formation it was found that in order to convert the
lwe sediments. Trask (4) was probably the first to organic carbon to total organics, conversion factors
use this factor: Grippenberg (5,6), Revelle and Shep- .ranging from 2.50 to 1.49 must be applied, the mean
ard (7), Correns (8), Emery et al. (9), and Hmery' being ex 1.94. The standard deviation from this mean
and Rittenberg (10) make use of this conversion fac- is 0.22 with a coefficient of variation of 11 percent. The
tor. In •addition to the previously discussed supposi- nitrogen conversion factors range from 50.0 to 5.2
tions, this factor depends on sedimentary organics with a mean of 20.5. The standard deviation is 9.17,
being similar to soil humus. and the coefficient of variation is 45 percent.

Trask (11) disctlssed and proposed a factol· of 1.6 The foregoing data indicate that, in order to be con-
as being least objectionable. This figure is based on _ sistent with the accuracy of carbon and nitrogen deter­
the oxYgen content of organic matter. The oxygen minations, it is 'best to l'eport the elemental analysis
content· of marine organics was considered to be 23 and not use conversion factors. If for any reason the
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.use ofa conversion factor is insisted upon, then car­
bon, not nitrogen, should be used as an indicator.

The amount· of carbon or nitrogen present in the
organic matter of sediments is dependent upon numer:...
ous factors. Some of the more.obvious are (i) the car­
bon or nitrogen content of the original supply of or­
ganic detritus, (ii) the ratio of the various organic
compounds or groups, (iii) the carbon or nitrogen
content of the various organic compounds or groups
present in the sediments, (iv) the amount and type of
decomposition that has affected the organic matter
during and following deposition, and (v) the degree .
of resistance that various organic' compounds or'
groups dispJay. All of these factors will vary accord­
ing to the environmental conditions existing or pre­
existent in the area sampled. It is thus quite possible
that n number of investigations, undertaken to deter­
mine a single constant for· converting· organic carbon
or nitrogen to total sedimentary organies, will produce
approximately n number of constants.
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