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Goals

Student analysis using local real data via an approach used in the scientific literature.

Recognize significant Quaternary paleoecologic and climatic changes even in unglaciated areas

Interpret and synthesize multivariate data

Evaluation of a proposed origin for Carolina Bays

Description

Students analyze a Quaternary pollen diagram from lakes in Bladen County, NC.  This diagram contains (from the top down) the current deglaciation, the last glacial, and the previous interglacial.  Students  These lakes occur in Carolina Bays and students also evaluate a proposal that meteorite impact created the Bays.  

Context

Used in a paleontology course, where students have already learned basics of modern plant group and existence of pollen as one fossil type
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Below is a pollen diagram summarized from several cores in Carolina Bay lakes in Bladen County, principally Singletary Lake in Singletary Lake State Park (Frey, 1953).  In contrast to more northern sites which have only deglaciation records, eastern North Carolina was never glaciated, so we can consider longer term questions.  

Things to keep in mind: 


The last glacial maximum (LGM) occurred about 23,000 years ago.

The last page gives the common names for the genera listed here; all taxa from Ilex to the left are trees, those to the right are herbs

Plants produce pollen in different volumes depending on their pollination mechanism.  Thus, there is a bias in records toward plants that produce and disperse maximum pollen, namely wind-pollinated taxa like Pinus. 

[Insert Figure 11 from Frey, 1953]

Pollen can reach a depositional site by dropping directly out of vegetation, by wind transport, and by water transport by overwash or streams and rivers.  In many settings, stream transport is clearly the most effective.  Wind transport is limited in the trunk space of a forest and can be blocked by a continuous forest canopy.  Most Carolina Bays, however, do not have significant stream input today and Singletary Lake is several hundred meters across.  Briefly interpret the likely transport mechanisms for pollen reaching the Bay.

Identify major intervals in the pollen record.  Are there any taxa indicative of colder climates than we have today in this area? Make tentative correlations to climate.

What does the increase of Compositae in the youngest part of the core indicate?

How did the vegetation of the glacial period differ from the postglacial?



What does the change in pollen record below about 11 feet depth represent?

Note the change in lithology in the glacial interval to clastic sediment.  Can you think of possible reasons why this would have happened?

What can we say about the constancy of the vegetation of this region over the time period represented by this pollen record?  Does an equilibrium state ever seem to be reached?

The origin of Carolina Bays has been attributed to a number of causes (e.g., schools of whales flapping their tails, meteorite impacts, groundwater sapping, interaction of groundwater and prevailing winds), some more far-fetched than others.  It would be fair to say that the exact mechanism is not well understood.  Recently, Firestone et al. (2007 and news story in Nature: Dalton, 2007) suggested that an extraterrestrial impact about 12,900 years ago had catastrophic effects across North America including large animal extinctions.  In addition, this impact was supposed to have produced the Carolina Bays from fallout of debris. Describe what evidence Frey’s pollen record provides on this mechanism for the origin of the Bays.

What additional evidence would be helpful in confirming your interpretation?

Explanation of taxa 

Pinus (pine); Picea (spruce); Betula (birch); Quercus (oak); Carya (hickory); Tsuga (hemlock); Fagus (beech); Ulmus (elm); Ostrya (hop-hornbeam); Nyssa (tupelo); Liquidambar (sweet gum); Taxodium (bald cypress); Alnus (alder); Ilex (holly); Ericads (heaths, includes Rhododendron, blueberry, huckleberry), Gramineae (grasses); Compositae (sunflower family, including daisies and ragweed); Cyperaceae (reeds); Sphagnum (moss); Isoetes (quillwort)
– semi-aquatic lycopod (fern ally) associated with northern climates; higher aquatics (water lilies and similar flowering plants).
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� Technically, Isoetes and Sphagnum produce spores, not pollen.





�[More pine, loss of broad-leaved trees, increase in Isoetes]








