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ABSTRACT
We examined UV-B radiation flux and its environmental
control within and among streams of northern Michigan. UVB flux was estimated in streams by plastic dosimetry strips,
which allow for the simultaneous and repeated in situ
measurement of solar radiation. During the summer of 2004,
UV-B flux was measured across depth gradients and along
longitudinal transects in seven streams, which were chosen
to encompass a range of dissolved organic carbon (DOC)
concentrations and canopy cover. Attenuation coefficients of
UV-B (Kd uv-s)were estimated using plastic dosimeters placed
along a depth gradient. Kd uv-Bwere positively correlated with
DOC concentration and similar to values obtained with
laboratory and in situ spectrometry. Along 100 m longitudinal
transects, UV-B flux varied along all streams regardless of
their canopy cover and DOC concentration. Within-stream
fluxes of UV-B were correlated to canopy cover in the only two
streams that both had relatively low DOC concentration and
variable canopy cover. Large differences were found among
streams in the average UV-B flux (corrected for incident solar
flux) reaching the dosimeters at 5 cm depth. These amongstream differences were largely accounted for by the stream
width, canopy cover, and DOC concentration. Our results
illustrate an inherent variability in UV-B flux within and
among streams of northern Michigan that is strongly tied to
the interactions of DOC concentration, stream size and
riparian vegetation.

INTRODUCTION
The depletion of the stratospheric ozone layer at high latitudes
and the resulting increases in ultraviolet-B radiation (UV-B, 2 8 G
320 nm) reaching the earth’s surface has received considerable
attention over the past 20 years. This concern about ozone
depletion has been accompanied by efforts to understand UV-B
effects on populations, community interactions and ecosystem
processes in lakes and oceans (1-3). UV-B can reduce the growth
and survivorship of aquatic organisms ( 4 3 , modify trophic
interactions between producers and consumers (6) and alter the

ecosystems requires coupling information on its ecological effects
to estimates of its flux into these environments (8). However, the
flux of UV-B radiation and its relationships with the nonatmospheric, physico-chemical environment remains poorly understand
in many ecosystems.
The attenuation of UV-B radiation within freshwater ecosystems
is primarily controlled by dissolved organic carbon (DOC)
concentration (9,lO). The wide range of DOC concentrations
found among lakes results in considerable variation in the UV-B
flux at depth into these systems. UV-B penetration into lakes and
ponds can also be affected by the absorption of solar radiation
by suspended particles (11) and by differences in DOC molar
absorptivity (12). UV-B attenuation has been shown to vary considerably among small forested streams, largely because of differences in their DOC concentration (10). Although the importance of
DOC concentration in controlling W - B attenuation in freshwaters
is well established, the effects of other environmental factors of its
flux remain largely unstudied.
Riparian vegetation is an important environmental filter of
UV-B in both aquatic and terrestrial environments (13-15). Forest
canopies are known to strongly attenuate visible and UV-B radiation before it reaches ground level (14,16). For example, in a mixed
deciduous forest in Maryland, 40-70% of incident UV-B radiation
(280-320 nm) was absorbed by the top 25% of the canopy and
only 1-2% of this radiation reached the forest floor under a closed
canopy (14). Consequently, heavy canopy can strongly affect UVB flux reaching the surface of forested streams (15). In streams,
UV-B flux may also relate to channel width, which can alter solar
flux into streams by partly determining the density of overhanging
vegetation (17). Although the presence of forest canopy is acknowledged to have strong effects on solar flux (i.e., 15), the relationship among canopy cover, stream width and UV-B flux within
and among streams has not received previous study.
In this study, we examine the relationship between UV-B
flux and physical shading factors in seven streams of northern
Michigan. Our primary objective was to measure UV-B flux within
and among streams as it relates to stream shade and DOC
concentration. We measured UV-B flux across depth gradients in
streams to estimate attenuation coefficients in streams of contrast-

