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Introduction:

Four cores were recovered from Kongress Vatnett in May of 2005 by an REU team in Svalbard.  

Although not currently a glacially-fed lake, Kongress cores show fine, laminated stratigraphy, high carbonate content, and numerous notable spikes in magnetic susceptibility.  Being able to understand the reasons behind differing layers will help us to better understand the history of this lake, and if it was previously glacially-fed.  If this lake was not glacially-fed, it could be used as a control to other lakes, helping us understand how glaciers affect deposition in arctic lakes.

Setting:

Lake Kongress Vatnett (78°1’N, 13°59’E) is located west of Longyearbyen on the west coast of Norwegian Svalbard, 2km southwest of the southern end of Lake Linnè.  The lake lies inside the valley of Kongressdalen, and because of this, the lake surface (0.82km2) is protected from turbulent winds.  The water depth measured by the REU scientists was 49.18m deep, but has been measured by others to be as deep as 52m and possibly much more.
  This may represent seasonal variations in lake level or annual differences from the time this report was written. 

According to Figure 1, the lake itself lies over limestone bedrock.  To the east, there are shale and chert hills. To the west is a valley of carboniferous sandstones.  There are four rivulets that drain into Kongress vatnett, but only two of these are glacially-fed, and those two are not signifigant enough to give the lake typical characteristics of a glacially-fed lake (i.e. green ooze).  Kongress has one known outlet called Kongresselva.  This outlet leaves from 15m below the lake surface and emerges to the northeast as a spring.
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Figure 1: Bedrock map of Lake Kongress surrounding area


Other work:

There are two previous works on Kongress.  An Italian team carried out the study under the framework of the CNR Arctic strategic project, POLARNET.  The two main objectives of this study were to: provide very detailed proxy paleoclimate records for the last 2000 years using geochemical and biological indicators, and to measure the temporal effect of anthropogenic impacts and climate change on the lake.  Important to note was their core correlation was based on a large Magnetic Susceptibility “shelf” at approximately 30-40cm.
  The shelf shape was extremely similar to the cores recovered in this study. (see Results)

The other work done in this area was a study by Anders Bøyum and Johannes Kjensmo.  The study showed that Kongress proved to be a true polar lake.  Also, at the time when the study was done (1968), results showed that Kongress is  a characteristic sulphate lake and a typical representative of crenogenic meromixis.

Methods:

· Field:

There were four cores recovered from Kongress. (Table 1)  On the team that recovered the cores were Alex Wolfe, Joe Stoner, Al Werner, Jørghen Hågensli, and Bianca Perrin.  On May 5, 2005, the team drove on snowmobiles out across Lake Linné and up to Kongress.   To find the coring site, the team drove across the lake, measuring the diameter.  Then, the team returned to half of that distance, and drove in another straight line, measuring behind them.  The combination of these two halfway points gave them a rough estimate of the center of Kongress.  Once at what was believed to be the center of the lake, the team took three short cores and one long core.  

First the short cores were taken to ensure that the team had in fact found the sediment-water interface.  This interface was adequately demonstrated in the short cores, so the team then switched coring devices (Universal to Nesje) and took the long core.  It is important to note that the sediment was in the piston, signifying that the sediment water interface in the long core was not preserved, and the core had also lost roughly 20 cm.  

	Core
	Length (cm)
	Coring system used
	Comments

	KU1
	?
	Universal
	Sent to Alex Wolfe

	KU2
	54 cm
	Universal
	Sediment-water interface preserved

	KU3
	?
	Universal
	Numerous unconformities

	KL
	239cm
	Nesje
	Sediment missing approx. 27 cm


Table 1: Characteristics of cores recovered from Kongress Vattnet.

· Lab:

· Core maintenance/ Photos

The first step in core maintenance was actually opening the cores.  With the short cores, we used small blades and carved the core in half.  The blades were slowly run down the side of the core, removing strips of plastic.  This was in attempt to keep the core from being agitated anymore than it had to be.  Once halved, we guided them apart from each other with a guitar string.  On a countertop, a large steel tower was built; a crossbar held one end of the guitar string, and the other end was tied off underneath the counter.  An effort was made to use either “B” or high “e” strings, because the lower strings were wire wrapped and this prevented us from photographing with lights.  Cores were photographed within 15 minutes of being opened so that we could capture any color that might oxidize later.  Some cores were photographed without lights, depending on how much natural light the lab had on that day.  

Other core maintenance included keeping cores moisturized and cold.  All cores were kept in a cold locker, and were moisturized heavily before being double plastic wrapped.

· MS

Magnetic susceptibility was taken with the ____?____.  We marked measurements to the half inch on the side of the core tube.  Lined up with those specific marks, we took our MS data in intervals of every half inch.  We found that the machine needed to warm up for a couple hours, but after that the readings were consistently dead on with the calibration tool.  We took data points for the entire length of each core twice, one right after the other so that “drift” would be eliminated as much as possible.

· LOI

For the Loss On Ignition samples, first we cleaned the crucibles, then placed them in a drying oven overnight at 90°C.  In the morning, we weighed the dry crucible, then took samples.  We used cleaned syringes to take 1g wet samples.  After this, the samples were weighed in their crucibles.  The samples were then dried for another 6 hours in the drying oven at the same temperature as before.  The samples were weighed when taken out of the oven to measure the amount of water loss.  After this, the samples were transferred to a muffle furnace where they burned at 550°C for 6 hours or overnight.  We let the samples cool in the desiccating chamber, then weighed them.  The short core samples were taken every other cm, while the long core samples were taken every 5 cm.

· Carbonate

The carbonate sampling was simply an added step to the Loss On Ignition process.  After the samples had burned at 550°C and were weighed, we put them back into the muffled furnace for another (at least) 6 hours at 900°C.  The samples were then cooled in the desiccating chamber and weighed.  

· Use of thin sections

Results:
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Figure 2: Photographs, Magnetic susceptibility, Loss On Ignition, and Carbonate for core KU2

(note* photographs taken with no lights)

This is a chart for KU2.  The photograph was taken with natural light only.  Directly after opening, the core smelled of rotten eggs, possibly sulfur.  There were black layers, the largest being from 1-4cm, 46.5cm, 47-48cm, 48.5cm, and 49cm.  The top 4cm are a black gelatinous material, followed by very erratic layers and folds to 12cm.  From 12-14cm, there was a small mud ball that came out, containing within it several layers.  Another large anomaly was found at 35-41cm.  When the core was opened, a large rock was taken from the core.  There is a red colored zone from 24-30cm, where the layers are much more compact, have a color difference, and have much less deformation than directly above.  

In the magnetic susceptibility, there is a large spike at the top.  This spike was found in every core that was recovered from this site in 2005.  Until about 40cm down, the core’s MS stays pretty constant at 0Si.  At 40cm, there is a sharp spike, which softens eventually, but never returns to 0cm.  This spike creates 

a shelf that almost transposes the upper half of the core over 10-15cm.  The LOI and Carbonate results show an inverse relationship.  The percentage of change is very low, but there are two main spikes: a low at 14cm and a high at 38cm.  
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Figure 3: Photographs, Magnetic susceptibility, Loss On Ignition, and Carbonate for KU3

(note* photographs taken with tungsten lights)

In this chart of KU3, there are many physical similarities to KU2.  First of all, in the photograph, there is the large 4cm layer of black gelatinous material at the top.  There is also the same series of black bands from 48-55cm.  Starting at 40cm, there is again a large rock that was removed from the core.  In the magnetic susceptibility plot, there is again a large spike at the top, although not as deep as in KU2.  There is also a shelf, started by a sharp spike at 44.5cm.  After this large spike at 44.5cm, the line mimics it’s regularity from 3-37cm.  In the LOI plot, there is again little variation, but a high at 2cm and a low at 58cm.  The carbonate plot looks to be inverse to the LOI plot, but with less accuracy as in KU2.

In Figure 4, the photographs show no black layer at the top.  There are black layers however, at around 23cm, 30cm, 38cm, 55cm, 60cm, 64cm, 65cm, 66cm, 67cm, 72cm, 73cm, 76cm, 89cm, 94cm, 96cm, 98cm, 100cm, 102cm, 104cm, 117cm, 119cm, 121cm, 123cm, 125cm, 137cm, 144cm, and 146cm.  Although much longer, the long core (KL), had many more black layers compared to the short cores (KU2 and KU3).  The top 20cm of the core has very little deformation, layers seem fairly homogenous in thickness, and color changes slightly from gray to a light, leached-looking gray.  From 20-56cm, the mud begins to grow in size, and layers seem to separate easily from each other.  From 109-113cm the core has quite a bit of deformation, or more so than the rest of the core.  The magnetic susceptibility does not have a spike at the top.  It does however have many more spikes than the other cores, and at higher Si values.  These spikes occur at 14.5cm, 24cm, 34cm, 52cm, and 116.5cm.  There is a similarly shaped shelf, but it occurs higher up, starting at 13cm.  The LOI plot shows less detail than hoped for because samples were taken every 5cm.  The LOI values start at 6% and get smaller in value at about 15cm.  there is are lows at 35cm and 50cm.  The high is at 120cm.  
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Figure 4: Photographs, Magnetic susceptibility, Loss In Ignition, and Carbonate for KL

(note* photographs taken with no lights)
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Figure 5: Comparisons of Magnetic susceptibility for KU2, KU3, and KL

Abstract: Lake Kongress Vattnet (49.18m deep, surface area of 0.82km2 ) is located on the west coast of Svalbard Norway, approximately 78°1’N latitude, and 13°59’E longitude.  The lake lies inside the valley Kongressdalen, which is made up of mostly limestone bedrock.  The lake is not currently a glacially-fed lake, but it does exhibit fine lamination stratigraphy, has high carbon content, and many spikes in magnetic susceptibility.  If this lake was never glacially fed, than it would serve as a powerful control for other glacial lakes in the area, specifically Lake Linnè.
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� Records of environmental and climatic changes during the last ca. 2000 years from Lake Kongress (Svalbard). http://www.iii.to.cnr.it/posters/andrea2/Hel_kong.htm
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