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range of veluwes for Dp represents the raunge of values of DD given in the
Narragansett roport.

If the values of Dg given in the Narragensett data be plotted against
Wy we have a substantially smooth curve of the same form as equation (&)
requires, {Pigure 2] but superposition of this curve over the femily of
Figure 1 shows the data curve to cut scross the femily of curvee as the
water content increases. Moreover, the transition ie a smooth one. KHow
the roughly parailel curves in the family of Figure 1 cen be tilted by
chenging the value of Dy to some other constant value and this would yield
a new family of the same form but with a different aspect reflecting this
chenge in Dy. This suggests the poseibility of detexmining enslytically
the velues of Dp and Dy required to produce the curve of Figure 2. To

do this we select two values of Dg from Figure 2 widely separeted. Thus
when

Wi s 15 Ds

i

2.125 gn/emd

1.320 gn/en3

Assuming Dp to be constent but of unknown value end that our egua-
tion is of the form of formula (6),

1) Mo 85 x 2.125 Dy
100 Dy — 15 ¥ 2.125

i

Wy = 60 Dg

5 O x 1.32 Dy
el TOUDH = 60 x 1.32 I

! We assune that Dp is constant for the curve of the data and equate
i ; the two quantities solving for Dy whence Dy = .987hkt gn/em3. This is
] not the density of sea water mssumed in the report but mey be the density

of sea water at the temperature et which the sediment dried. The density
] of water in the pycnometer at the temperature of the determinations is
i also probably less than unity. However, our interest at the moment is to
see vhether or not we cen fit the data to a curve of the forn of eguation (4).

e

The next step 1s, obviously, to substitute the value of .987Lk for
Dy in the quentities defined by (7) end (8) end solve for Dp in both
cases, though only one 1s necessary since the value determined for Dy
wvas determined by assuming Dp to be constant. Solving these for In
yields for Dp a value of 2.657 gn/an3.

To see how well we bave done it is only necessary to compute Dg
from formuwle (4) using these two values for Dy end Dp and plot NS as &
function of Wy. This curve is shown in Figure 3. This curve closely
describes the values of Dg reported.
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the effect on Dg of an error in Dy by findiung the

LR

e ‘.‘csl,c.(:l. to Di. This derivative is:

100 D> Wy
[ (100 = Wy) Dy — Wi Pp)2

If wo ossune that the density of sea weler which prew '.
sample was "in situ" is 1.02 J.v,/cm3 end the density of the water at the
temperature at which the sediment was dried was .937kR A;mm.s m-. tonen
becomes

2
ool . x .03256

-.—-..w-s -.w’!’ul‘ «

({200 = Wy) Dy 4+ W DD'Zz

This function is plotted against Wy in Figure k.
It is also of interest to consider the effect of an error in Dy upon
the bulk c.en.d.ty of the dry meterial by finding the rate of change of Dp
with DM. Thus we differentiate formula (6) and get -
o Wy (100 ,.g;
T % = )
a (D (100 DM ~ Wy Dg)

fmction would then be

a(Dp) « " Dg” (*OO" WW) % .03256
(100 Dy — "W Dg)

This function is plotted agsinst Wy in Figure (5).

This plot shows that an exror in Dy will result in errors in Dp
vhich are negetive and increase as a function of Wy. The error assuned
here is .03256, the difference between the density of sea water in situ
end the density required to fit the data to e single continuous curve.
The magnitude of the errors corresponds to the chenges in dry density
reported.

INTERPRETATION

The interpratation to be placed on the Narragansett sediment data
in consequence of this anslysis is hypothetical. One cen say that a
single value of dry bulk density and another for medium density suffice
to determine 2 self consistent set of formulee with which to desciibe

B R e o et




USL Tech. Mewo,
No. 1105-3-57

the published data. The snelysis seems to indicote that the watexr con-
ent is the only parameter shich needs %o be known to estesulish the wet
bulk density and the porosity.

he gmooth twrensition through e range of dry bulk densities avi-
dsnoad by the Mearregensett data vhen the plot of wet density ve. unter

Content are coumpured to the fami'ies vhere dry bulk density is the
paravetey of intayest omp

b2 reproduced if one plots Dg ve. Wy from the
orola: -

(13) DE o 100 x 9874k x 2.667
. } & 9 vy ———— - — ;-‘r—--. o mar
(400 - Wy) 9074 4 5.9."1‘? LY
The velues of porosiiy cen be determined from the formila:
& _6LE7
(1%) P o O A e & 100

(100 — Wy) 957kl 2.667 Wy
Inspection of {13) and (1%) will show that

(15) %P « Dﬁ,'g_"w where Dy is constant.

CONCIUSION

It seems more reasonsble to the suthor that the smcoth fumetion
evidenced by plotting the wet densities (reported in the Nerrasancet
analysis) ageinst the percentege by weight of water is explained more
simply by the assumtion of o constont or msen dry bulk density than
The same curve csan be expleined by accepting a progressive decerease in
dry bulk density as s function of water content. If tihe simoler expla-
netion is reaconable and explenatory of the date, the result is of
importance. It indicates o simple lew and points to the water content
as the importaont porsmeter. This would result in o considerable saving
in the time required for nmediment analysis.

One moy speculate that the densities in situ reported are not those
of the enalysis inesmuch as the formuls (13), which describes the data,
utilizes a value for the medium density obviously lover than sea wvater in
situ. However, this matter con be sct right if cne repleces this value
by 1.02, The error in Dg arising in this connection is defined by
equation (9) end the error fwmetion plotted in Figure 4. Thus, the change
in aspect between the curves of Figure 1 end that of the date probebly

are related to physical problems inherent in the processing of the
samples.

Kol /\‘ (:o"{i.

Donald L. Cole
Physicist
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