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development of the spring diatom bloom
Development Of and subsequent production. Finally, the off-
Recurrent Coasta| shore eddies in the southeastern portion of

. . . the plume coincide with the area of maxi-
P|ume 18] Lake MIChIgan mum sediment accumulation in the lake,
. . which implies that this event plays an impor-
Observed for F|rSt T|me tant role ﬁ] depositional patteFr)nsyand sub?
sequent sediment-water interactions.
The onset of the plume coincided with the
NOAA CoastWatch satellite imagery from  disappearance of ice in the southern basin in
early 1996 captured the initiation, develop-  |ate March, and with the occurrence of a ma-
ment, and decay of a recurrent coastal jor storm with strong northerly winds. North-
plume in southern Lake Michigan (Figure 1). erly winds can generate large waves in the
For the past 4 years intermittent satellite cov- southern part of the lake and currents that
erage has revealed a late winter-early spring tend to run southward along the east and
plume in the lake, a feature also observed by west coasts of the southern basin. These cur-
Mortimer[1988]. In 1996, clear weather con- rents typically converge to produce offshore
ditions allowed researchers to observe the  flow somewhere along the southeast shore;
plume’s development for the first time and theythe exact location depends on the strength,
also collected water samples from helii direction, and duration of the wind. Within a
copter and a small boat. few days, the plume was approximately 10
Preliminary results imply that the reflective  km wide and over 100 km long, implying that
substances in the plume comprise a substan- the source of the reflective materials is
tial fraction of the total particle load to the widely distributed alongshore. The feature

plume revealed constant temperature and trans-
parency. Only at one station, located visually at
the edge of the plume, did transparency de-
crease significantly with depth, implying that
some of the sediment settled and was trans-
ported offshore. Total suspended matter (TSM)
ranged from 4-10 mg/L at 4 plume stations,
compared with an average of 1 mg/L measured
at background stations. A correlation of surface
TSM and channel | reflectance was used to
estimate the TSM over the entire plume area as
recorded in the April | satellite image. We con-
servatively calculate 3 x 105 tons of TSM, 25%
of the estimated annual load of ‘mud’ to the
southern basinQolman and Fostef,994].

P is the least abundant nutrient in the Great
Lakes, which generally limits the primary
productivity of biota. High concentrations of
particulate and available P measured within the
plume imply either an unidentified external
source of considerable significance or
undescribed internal nutrient dynamics.
Chlorophyll ranged between 1.4 and pdiL
for all samples, with levels within the plume

lake and are similar to silty-clay materials persisted for over a month. Wind direction was1214% below open lake concentrations.

eroding from bluffs along the shore of Lake  predominantly from the north during this
Michigan or from exposed glacial clay depos- period. The few clear satellite images of the
its in shallow waters. Since these fine-grained plume from previous years suggest that this
materials are excellent substrates for sorp-  year’s plume may have persisted longer than
tion, this episodic event will play an impor- usual.

tant role in scavenging particles of Water temperature estimated from the ther-
contaminants such as PCBs from the lake wa-mal band in the satellite imagery was nearly
ters to be absorbed by the sediments. The  uniform at about °C throughout the south-
plume also plays a substantial role in phos-  ern basin. Conductivity-temperature-depth
phorus (P) cycling, thus it is importantin the  (CTD) profiles to depths of up to 60 m in the
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Fig. 1. Visible band satellite imagery of southern Lake Michigan. On March 16, the NOM 12 (morning) AVHRR Channel | satellite image shows
shore-fast ice along the eastern shore of the southern basin and large ice floes at the south end of the lake. After several days of warming temj
tures and strong northerly winds, the March 22 NOM 14 (afternoon) image shows the presence of a highly reflective plume that appears to origi
nate along the southwestern shoreline and extend eastward along the southern shore. On April 1, a helicopter was used to collect five samples
from the plume region and one sample and two conductivity-temperature-depth profiles were collected Tom ship further north. A subsequent se
four samples and conductivity-temperature-depth profiles were collected by small boat on April 10. Sampling locations are marked by crosses.
April 24, the plume extended along the entire eastern shore, but the intensity was considerably diminished. The majority of the western shorelir
composed of silty-clay bluffdibson et al.1994], while the southern shore is highly industrialized with extensive man-made features. The eastern

shore is primarily sandy beaches backed by dunes. The pattern of sediment accumulation is highly asymmetric; the western and southern regic
do not accumulate recent sediments, while the highest sediment accumulation in the lake is on the southeastern slope (coincident with the edd

Biomass of diatoms that dominated the
phytoplankton at this time was greatest in the
plume. A small (~j@m) centric diatom

accounted for over 50% at all stations, however
significantly higher numbers of Stephanodis-
cus parvus, usually associated with elevated
nutrient conditions, were observed within the
plume. The microbial community
(picocyanobacteria, bacteria, and protozoa) was
highest at the edge of the plume. These results
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features in the figure) and not in the deep central region. Clouds are masked out on the March 22, April 10, and April 24 images.
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