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Abstract

We determined the concentrations and compositions of coarse particulate (63 um), fine particulate (0.1-63 pm),
and dissolved (G.001-0.1 wm) organic matter collected along a river reach extending from a first-order stream in
the Bolivian Andes, through the Beni River system, to the lower Madeira and Amazon Rivers., Dissolved organic
carbon (DOC) concentrations increased down the total reach from ~80 to 350 uM. The percentage of total DOC
with a molecular weight greater than ~ 1,000 atomic mass units that could be isolated by ulteafiltration also increased
downstream from 40 to 80%. Weight percentages of organic carbon in the ultrafiltered isolates also grew downstream
from 5% at the uppermost station to 37% in the Amazon mainsiem. Organic carbon composed only ¢.4-1.2 weight
petcentage of the total mass of the fine particulate fraction, which accounted for 70-80% of the total organic carhon
{TOC) in transport through the highly turbid {~600-2000 mg L-') Beni sequence. Ohserved compositional differ-
ences were related primarily to the size fractions in which the organic matter occurred. On average, coarse particulate
organic material exhibited an atomic C:N of 24, whereas ultrafiltered DOM was nitrogen poor, (C:Nja = 34, and
fine particulate material was nitrogen rich, (C:N}a = 15. The lignin and stable-carbon isotopic compositions of
these fractions indicate tree leaves and other nonwoody tissues from C3 land plants as predominant sources. Three
molecular parameters demonstrate that the coarse, fine, and dissolved fractions of individual water samples are
increasingly degraded downstream. Elemental nitrogen, amino acids, and basic amine acids are all preferentially
associated with fine minerals. Observed geographical patterns included more positive §*C values in particulate
organic maiter from high altitude sites and an increase in the abundance and degradation of ultrafiliered dissolved
otganic matter down the drainage system. Many of these compositional patterns are imprinted within materials
carried by low-order, high-altitude tributaries and appear to reflect processes occurring on the landscape.
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Fig. 1. Nested maps of upper South America showing sampling sites in the Bolivian tributaries
and lower Madeira and Amazon Rivers (inset}. Site symbols are listed in Table 1, along with other
characteristics of the sampled regions. V and P indicate previous study sites in the lower mainstem

at Vargem Grande and Manacapurt, respectively.

The concentrations (e.g., Meybeck 1982; Degens et al.
1991) and fluxes (Ludwig et al. 1996) of dissolved and par-
ticulate organic carbon {DOC and POC, respectively) in
large rivers have been widely studied, and detailed time se-
ries have been reported for corresponding biochemical com-
ponents from a small number of sites (Ittekkot and Arain
1986). In contrast, there have been only a few detailed rests
(e.g., Depetris and Kempe 1993) of the predictions from the
classic river continuum concept (Vannote et al. 1980; Min-
shall et al. 1985) that the size and degradation of dissolved
organic matter should increase downstream, whereas the
mean size of the particulate organic fraction should decrease.
This scarcity of data is particularly true for large rivers,
where the logistical challenge of collecting dissolved and
particulate materials over an extended geographic area can

be daunting. Because the river continuum concept was con-
ceived almost 20 yr ago, largely on the basis of energetic
and hiolegical considerations for small streams and rivers,
the extent to which these theoretical predictions parallel de-
tailed molecular measurements of organic matter cycling
within large rivers merits evaluation,

As a part of CAMREX (Carbon in the Amazon River
EXperiment), we have been studying the forms and com-
positions of organic matter over a ~1,800-km reach (Fig. 1)
of the Amazon River in Brazil (Richey et al. 1990; Devol
and Hedges in press). A main focus in this study has been
to representatively collect different size classes of organic
matter being transperted through the lower drainage system
ar various locations, seasons, and stages of the river hydro-
graph. These size fractions have then been analyzed for a



