FCE

Florida Coastal Everglades
cological Research

Long T

VPICA peltvwee

m 2 1
knowledgeaxand assumi nggterreﬂri?él contributions of organic matter will
decrease with distance offshore, a regression can be used to estimate the
terrestrial contribution to each site. Following the method of Prahl et al.
(1994), table 1 shows the sum of C,.-C;, n-alkanes for each site and the
corresponding % OC content. Figure 2 shows the scatter plot of the dataand
the corresponding regression value of .6164 that is a fair correlation,
however, the non-zero fit of the line shows non-ideal behavior of the
compounds.

The slope of the line can be used to constrain the quantitative relationship
between the molecular markers and terrestrial organic carbon content of
sediments along Shark River Estuary. Since the organic carbon along the
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compare different methods of estimating organic matter sources based on
molecular and isotopic data.
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M ethods:

Sediment samples were collected using an Eckman dredge and the
surficial layer of sediment was used for analysis. All samples were put
into solvent rinsed, Teflon lined glass jars and frozen until analysis.
Sediments were decalcified by using 10% HCI and allowed to stand until
effervescence ceased. The bulk isotopic analysis was performed on a
continuous flow EA-IRMS. Molecular marker analysis of the sediments
was performed by solvent extraction of the sediment followed by column
cleanup of the neutral fraction. All samples were analyzed on an HP
6890 GC with a5973 MS.
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transect is a mixture of terrestrial and marine sources, the terrestrial ' @,
percentage of material is calculated by taking: =
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Discussion:

% Terrestrial = SC25-C31 *100
(slope of theline)

All three approaches have tried to quantify mixing of 2 or 3 endmembers and have used a combination of
isotopic, molecular marker and TOC values. Approach 1 and 2 are based upon a ssimple mixing of two

endmembers ,terrestrtial and marine, while approach 3 uses absolute concentrations of specific molecular
Table 1 shows the output of approach 2 and as can be seen, a steady Table 1 : )
decrease of terrestrial organic matter to the sediments moving seaward is De markefs o vEgE Lon el en_dmember_s, TS, M GYB T E YE Er ME e : :
Referring to table 1, the % terrestrial material calculated by methods 1 and 2 has a considerable different
. amount that could possibly be explained several ways. Approach 2 uses the assumption that higher
| b- Cyp S C25:2:2 and ool oht nealk H | dmeber. h s | h . Avs
| Sitt % OC d®C S.., Amyin HBI 2511 HBI Ay TR TR molecular weight n-alkanes have only one endmeber, however this is not the case. Vegetation analysis
Appr.ogch 3. %Terrestrial %Terrestrial reveals mangroves have an n-alkane C__ 29 while sawgrass and spikerush have the same C__, Therefore
Specific Molecular Markers (ug/g)  (uglg)  (ug/g) (uglg) Material Material approach one calculations are possibly inflated due to shared sources. Approach 1 calculations rely heavily
_ _ _ » upon the values of each endmember plugged into the equation. Detailed endmember temporal and spatial
Vegetation was analyzed from ENP to identify specific molecular SRS variations must be understood to assign a meaningful value. In this study, and in others, no work was done
markers for each. Molecular markers were identified for mangroves, 2 3109 -28.7 16.49 0  133.68 0 56.11 100.00 to validate assigning an endmember with these considerations. Another problem with approach 1 has to do
periphyton and marine endmembers as can be seen in figure 4. SRS with mangrove leaves having a similar bulk d 13C value (-27 to -32) compared with the freshwater marsh
Ty 4 2778 -283 9.08 9117 7.6 0.17717 30.89 95.70 . =\ . PN
With this knowledge, a 3 way model was constructed based upon SRS vaueof d - 28.7. Aswith approach 2, mangrove contribution could have the potential to artificially inflate
Results: the concentrations of compounds found in sediments from SRS 2, 4- 5 1572 -275 317  6.72  4.39 0.11575 10.80 87.10 the % terrestrial calculation. A third potential problem with bulk isotopes is how microbial activity effects
Three approaches were used to estimate organic matter source contributions 6 and offshore. As seen in Figure 3, SRS 2 had the highest SRS the isotope values as the materia is transported through the estuary. Approach 3 is different from the 2
to the study sites. The first two approaches follow mixing of two separate concentration of fresnwater marker ,no marine markers and no 6 8 -er L4z 23996 094 1.24 4.83 8l.72 previous approaches due to the fact it takes into account mangrove input and a specific molecul e represents
endmembers, terrestrial and marine, using a combination of stable carbon Mmangrove markers. SRS 4thru 6 ShOWGd_ a conservative mixing of MH5 1.01 -225 1.00 0.00  0.00 8.00 3.74 33.33 each endmember. Approach 3 however, relies upon similar degradation rates of each compound and true
isotopic ratios and molecular markers. The third approach follows up to the freshwater marker and marine marker with the Freshwater marker specificity of each molecule.
first two by including a third component that is represented by mangroves. decreasing moving offshore while the marine marker decreased ali e O =los Gl GO0 UL S0z ez el
The three components are freshwater marsh, mangrove and marine that are moving inshore. There was a constant input of mangroves along Conclusion:

represented by a specific molecular marker.

SRS 4-6 with mangrove input absent a SRS 2 and the offshore 1) The percentage of terrestrial organic matter using approaches 1 and 2 were very different but a general

Sites. trend of dilution was seen.
Figure 2: Sediment Data Approach 2
: Figure 1. Sediment Data Approach 1 : : : : : .
Approach 1. . PP .. 2) A simple two endmember approach of tracing terrestrial organic matter in mangrove estuaries is not
Bulk | sotope Measurements 120.00 - enough due to mangrove organic matter input that can artificially increase the apparent terrestrial organic
_ _ _ _ _ - % matter contributions.
Stable carbon isotope ratios were used to estimate the terrestrial organic 100.00 - 2
matter contributions to the SRS %dl ments following the method of Shult 80.00 - = y= 295’97’( "2 3) A third endmeber was recognized, mangrove, which had to be accounted for by using specific molecular
and Calder (1976). The equation: S 60.00 A O e =alen markers for mangrove, periphyton and marine sources. The three compounds were used to plot absolute
% Terrestridl = d*C , , —d3C ... X 100 ~ 40'00 _ g | concentrations of each along the transect.
N ® terrestrial ~— d*C marine 20.00 - § L 2
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