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• How it was made
• Comparison to the old map
• What it shows
• Three versions printed for sale benefitting LSPA
• 16x20” for your wall
• Laminated and folded letter-size for your boat
• Postcards for your friends and family
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How it
was made

49 miles of Kayak Sonar
60 Sounding Points

112 miles of Pontoon Boat Sonar
Sonar survey lines
Yellow: Pontoon boat
Red: Kayak
173,000 sonar data points

The new map was made by combining a grid of sonar data with depths measured
with a sounding line. I used this gizmo attached to this special arm that kept it
pointing straight down at the lake bed. In all, I collected 173,000 sonar data points
and 60 sounding points.
The sonar was collected from a pontoon boat over the deeper parts of the lake,
shown in yellow, and kayak for the shallow parts in red. That’s 112 miles of pontoon
and 49 miles of kayak… like kayaking to Manchester. This area of red kayak traverses
off Woody Pt is an area that had a thick growth of pond weed in the summer and had
to re-surveyed by kayak in November when the weeds died down. The spacing
between sonar traverses is about 100’, taking a reading every 5’ on average. The
traverses form a cross-hatch pattern. In area of steep lake bottom I added another
grid at 45° in order to get a good smooth map.
The sounding points are shown with dots and were taken with a chain and cable
attached to a mushroom anchor. All the data were located with GPS.
Each sonar run was calibrated to a sounding point taken on that run, and edited to
get rid of bad data and imported to a mapping program to interpolate the sonar and
create the contour map. Then each run was fine-tuned to match the other runs so
that we got a very consistent grid of sonar data. Getting that consistency was like
focusing the image, so we can see some subtle features.
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Then as a final step, that sonar grid was bulk-shifted slightly to get the best fit to the
sounding points. In the end, the sonar matches the sounding data within a foot, and
most of the data matches within a half-foot. So that made an accurate map that
shows details very well.
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Field Assistants

Daisy

Jeeves

This was mainly a one-person operation, with the sonar data and GPS coordinates
recorded on my iPhone. But I sometimes enlisted some adorable field assistants.
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New map is
more detailed
and accurate
than old map

NH DES Map

NH DES Map:
• Soundings only
• Probably without GPS
New Map:
• Sonar and GPS
• GPS positioning
New Map

20’

Comparison:
• Deepest point still 43’
• Old map has misplaced
features, lack of detail
1985 LSPA Map:
• Soundings posted
• No GPS
• Some mispositioning
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We have 3 sizes of the map for sale. The postcard that you received in the mailing, a
16x20” version to hang on your wall, and, a letter-sized map that is laminated and
folded. This is the laminated version, which we informally call the “Boater”, and it’s
designed at a good scale for viewing on the screen so I’ll use it as the basis of
discussion.
First, let me explain the annotations.
It is colored by depth, with darker colors deeper. It has major contour lines on 10’
intervals, and minor contours 5’ between the majors. For simplicity, only key
sounding points are displayed. All the buoys, rock-filled cribs and offshore rocks are
located.
Okay, what do we see on this map?
First, the east and west basins are quite different. The west basin is much deeper,
and has some steep areas especially on the south side. The west side is just over 20’
deep and much of it is a fairly flat lake bed, sloping gently to the SE.
Remember last year we talked about how Kidder Brook used to run down the west
side of the golf course to the inlet by our house? Well, we can see the lobe-shaped
deposit formed when the brook-mouth was over there. And the eastern lobe formed
after the brook shifted to its current path. Actually, the eastern lobe is centered a bit
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west of the current brook-mouth. So it at first the brook-mouth was at Hank’s Beach,
and has shifted east since then. There is a deep-water lobe that is perched on the
north side of the deepest area. That was formed in the past when there was very
strong influx of sand from the brook, perhaps a time of intense storms, and it
probably fed some sediment all the way into the deep basin.
I found a (presumably) rocky feature under 23’ of water, marked with a yellow
asterisk. Probing it with the sounding line, I found it has a very abrupt edge. This
might be a good fishing spot.
You can see the 3 rock-filled cribs in the eastern basin, one off TLV dock, another in
Jeffers cove, and a third off Wallula beach. They are all marked by red buoys. Laurie
Jacques tells me they were originally just a way to get rid of rocks, and were then
used as foundations for swimming and diving platforms.
<Advance to next slide, then back>
Another feature we see is a horn that seems rather sandy extending from the east
side of Colby Point. I showed this to an expert in eskers and he said that horns like
this are not uncommon. Remember an esker is like a sandy river deposit formed in a
tunnel under a glacial, and New London town water comes from wells drill in this
northern part of Colby Pt.
You’ll notice a bend in the Point where it turns to a SSE direction. At the bend is
what I call the bony elbow, and there is a prominent ridge under water extending
NNW from the elbow. South of that elbow, the Point has lower elevation, and you
see more cobbles and even boulders on the Point there. A test well in that area
found glacial till, not the nice sandy aquifer that you see in the north. It turns out the
Point is actually 2 glacial features: An “Esker” in the north, and a “Drumlin” in the
south. A drumlin is formed by direct sculpting of the land under an active, moving
glacier, whereas an esker forms at the dying stage of the glacier when it is melting.
The Esker is the aquifer for New London town water; the Drumlin is not a good
aquifer. The Water Dept. already knew the aquifer did not extend all the way down
the point (based on their test wells), but this geologic interpretation explains why.
There is an interesting ridge under water heading SW from the southern part of the
Point roughly between the red and black buoys. It passes through Stanley Pt and dies
out into the eastern basin. Next to this ridge is a subtle trough just 1’ deeper than
the surrounding basin. This ridge and trough may be water and sand spewing out in
front of the glacial, coming out of the Colby Pt esker tunnel. Or it could be an earlier
stage of the esker tunnel itself. Either way, it suggests the edge of the retreating
glacier paused for a while between the eastern and western basins. So perhaps we
have a deep eastern basin because ice covered that area shielding it from being filled
with sediment, in contrast to the western basin that was ice-free and collected
sediment.
We see a whole menagerie of rocky features west of Stanley Pt, including 2 rockfilled cribs (thanks to Steve Bailey and Peter Stanley for pointing those out).
Also, there are 2 rocky features on the north side of the western basin, each about
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13’ deep. These might be good fishing spots.
Lastly, I marked the very narrow channel heading out of the Boat Ramp, seen on
sonar and described to me by Steve and Peter.
A good next step would be to get observations or samples from the lake bed, so
anyone who scuba dives and is interested, let me know!
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TLV Diving Platform over a Rock-Filled Crib

Photo courtesy of Laurie Jacques
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This is the wall-sized version. 16x20” and more fully annotated with all the sounding
points marked. For simplicity, on key sounding points are labeled. I took care to
include all the surrounding houses and cottages in the map. The resolution of the
satellite image is very good so you can see all sorts of detail.
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Sonar “sees” other things too
Time

0’

Mushroom anchor
lowered on sounding line
• This is how I know the
exact location of the
sounding)

20’

Base of Thermocline?

30’

Water Depth

10’

Cold dense water

40’
Anchor sinks
through muck
Soft-bottom reflection

Sonar depths were adjusted
to the hard-bottom depths

8-10” of muck or muddy water
Hard-bottom where anchor rests

Sonar records sound waves that bounce off anything that has contrasting acoustic
properties (changes in the speed of sound or density). We are mainly interested in
the reflection from the lake bed, but there are other things that can produce a
reflection.
This is a sonar recording taken while I lowered the sounding line in the east basin.
The horizontal axis is not distance, but rather time. Vertical is water depth.
• Reflection off the mushroom anchor on the sounding line. (Plus the splash and
the 5’ depth labels on the line)
• Possible base of thermocline. Scottie and I will have a chance to test this when
he goes out to collect water quality data this month.
• Top of muck or muddy water above hard-bottom. Sonar depths read a little
shallow in this case and I adjusted the sonar to match the sounding depths.
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Sonar detected a 3’ tall pondweed patch
Don’t worry,
it’s native!
August survey:
• Sonar 15’ deep
• Sounding 18’ deep
November re-survey
after weeds died down
• Sonar matched
soundings

Height of weeds
mapped by sonar

3’ tall pondweed
hauled up on
sounding line

3’

0’

10
acres

Weed-height map is
difference between the
two sonar surveys
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Thank you!
Our LSPA members gave me great advice and support:
Steve Bailey
Robert Scott
Laurie Jacques
Peter Stanley
Nancy Lindsey
Dru Vinton
Wendy Parker

The maps are available for sale at this meeting
and from our Partners:
Blue Loon Bakery
Morgan Hill Bookstore

Twin Lake Village
Village Sports
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Back Up
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Colby Point is part “Esker”, part “Drumlin”

“Drumlins”
Sculpted by an
active moving
glacier

“Esker”
Deposited in a tunnel
under ice while the
glacier melted

Esker:
• Sandy
• Town Aquifer
Drumlin :
• Sand and Boulders
• Poor aquifer
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