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NORTHPORT   PROJECT 
 
I          Introduction – Project Goal and Objectives 
 
The primary goal of the Northport Project is to identify an area of sunken objects that was 
found by one of the group’s members while flying over Grand Traverse Bay off of Lake Michi-
gan. 
 
            The secondary goal of the Northport Project is to demonstrate how current technology, 
both basic and advanced, can expedite underwater archaeology.  Some of the tools used are 
available to the general public, while other equipment used is more advanced technology.  Fur-
ther explanation defines how the equipment was used and will give the reader insight onto how 
they might apply different technology to their own project. 
 
II        Project Overview  
             

Five possible sites were identified after viewing photos taken from a manned aircraft.  
The first physical inspection of all five original sites was done from a boat using GPS and a fish 
finder sonar system.  The group entered the water of the five sites on the second visit with mask 
and snorkel, and evaluated the structures in the water.  After several sites were examined more 
closely, the group selected the site with the most promise.  Additional photographs were pro-
vided from an Unmanned Aerial Vehicle, built by one of the group’s members .  The aerial pho-
tos, combined with navigation charts, identified the general location to examine. The site ap-
peared to be an old pier that may have been ripped apart by wind, waves and/or ice.  

The first thorough examination was done with scuba gear resulting in hand drawings 
done by the group.  Precise measurements were then done using the hand drawings and a Total 
Station (sometimes called a surveyor’s transit or EDM) located on shore approximately a ¼ 
mile from the site.  Underwater photographs and video were taken to document the makeup of 
the materials and construction techniques at the site.  A sector scan provided an extremely de-
tailed image of the entire site. A CAD draftsman translated the Total Station data points into a 
clear drawing of the site. 
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Left: Initial aerial photo-
graph brought into NAS I 
class showing unknown 
debris pile in the waters 
of Northport, MI, USA.  



III       Site Selection and Early Inspection                         
                         
The Northport Project  group consists of four members: Chuck 
Birdsall, owner of Birdsall Properties and Development, LLC in 
Traverse City, Michigan; Jerry and Eric Niezgoda, a father and 
son team who operate Sparkle Wash of NW Michigan in Trav-
erse City; and Tony Sauerbrey, Chief Flight Instructor at North-
western Michigan College in Traverse City. 
            This particular project was selected after a discussion 
during the NAS I course held at Northwestern Michigan Col-
lege.  One of the team members had recently obtained aerial 
photos of a large debris field located in the Northport area of 
Grand Traverse Bay.  Since no one was able to identify the de-
bris, a decision was made to choose this site for a NAS II pro-
ject.  Additionally, the team had access to an Unmanned Aerial 
Vehicle and wanted to test this new technology to aid in the sur-
vey work of the site.  This particular site was an excellent loca-
tion to test the value of this new system.  
            Along with conducting traditional survey work on the 
Northport site, the team also wanted to demonstrate how differ-
ent types of technology could be used together to aid in the sur-
vey of the site. By utilizing both basic and advanced technology, 
the team wanted to demonstrate that an effective, high quality 
survey could be produced quickly and at a reasonable cost.  
            Utilizing the aerial photos, the group initially identified 
five submerged sites in the waters off Northport, Michigan on the coast of Grand Traverse Bay 
located in the northeast section of Lake Michigan. (See map)  The five sites were spread-out 
along a four mile section of shoreline.   

 Above: Map of USA. Red dot 
shows site. 

Above: Map of Great Lakes Region. 

 Above: Map of Grand Traverse Bay 
Area.  

Above: Map of Northport bay. 
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            The second objective was to survey one of these sites using as much advanced technol-
ogy that was available to the group. The first time on site was in early May, utilizing a boat, the 
team was able to make some initial assessments of the different debris areas.  This was also the 
first time the debris was seen up close.. The sites were position fixed using GPS as follows:  
 
Site ID             Description                 Coordinates 
     A                Log debris pile           N45.08.490     W85.36.027  
     B                Crib with rocks           N45.08.571     W85.35.943    Project Location 
     C                Log pile                      N45.08.630     W85.35.871 
     D                Debris and crib           N45.09.281     W85.35.687 
     E                Crib with rocks at far  
                        north end of harbor     N45.09.281     W85.34.286 

After locating and discussing the pros and cons of the five possible sites, the group de-
cided on the site with the greatest amount of structure remaining.  Attempting to survey more 
than one site would have been too great of a challenge for the group’s NAS II project. The team 
did not know it at the time, but the site that was chosen ended up being the Otis White’s pier 
built around 1854. 

The Northport group’s second venture out was to all five sites again to reconfirm that 
the chosen site was the best possible choice.  The group first snorkeled the sites to get a better 
feel for what each debris area contained.  After assessing what was found the group dove on the 
site with scuba gear to complete the orientation and then drew the first sketches of the sub-
merged pier structure (see Appendix page K).  Also located was a large log pile close to the pier 
site, but it was not included since it would add too much content to the current project and over-
whelm the resources available.  The debris pile could possibly be a subject for a future NAS II 
project. 

A 

B 
C 

D 
E 
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After compiling a list of as many types of technical equipment that might be available and 
then we decide how to integrate this technology into the project.  The items marked with an as-
terisk (*) were used for the Northport site findings. The list included: 
 

-    Total Station survey equipment *                        
-    Sector Scan* 
-    Magnetometer 
-    Manned Aircraft* 
-    Standard Fish Finder* 
-    Side Scan Sonar 
-    Underwater Digital Photography* 
-    ROV* 
-    UAV* 
-    Computer Aided Design (CAD) software* 
-    Tow-Behind Fish Camera 
-    2-Way Communication Dive Mask 

 
After listing possible equipment and discussing equipment sources, the Northport Project  group 
established a tentative project schedule. The Gantt chart in the Appendix shows the project 
dates and the actual dates each event occurred. (see appendix page W) 
 
IV       Safety Procedures 
 

All safety procedures complied with the Health and Safety At Work Act and the Diving 
At Work regulations. 
 
GENERAL: 

Weather:  Constant contact with NOAA weather was maintained with a radio. 
Communication:  Multiple cell phones and a marine radio were in place at all times. 
Medical:  First Aid kit and Coast Guard/911 communication were always in place.  No 
serious injuries occurred.  The only event happened when cold water entered the middle 
ear of one diver.  He became nauseated and suffered from a minor session of dizziness.  
He was able to return to the boat and stayed out of the water for the balance of the day.  
He suffered no symptoms the following day and did not require medical attention. 

 
DIVING: 

All diving used the buddy system. 
A safety diver was available at all times. 
A Divemaster was designated to record times, pressures and in/out and depths of all 
dives. 
All divers were certified by a national agency. 

 
BOAT OPERATION: 

A trained, qualified, and experienced boat operator was present whenever a boat is used. 

 page 5 



V         History of Site                                                                                                
             

Research on the site followed sev-
eral paths.  By visiting historical groups in 
the Grand Travers area, the group was able 
to interview the staff and members.  A 
booth was set up at three different Mari-
time fairs where the group was able to dis-
play aerial and underwater photos of the 
site.  The general public was willing to 
share bits and pieces of stories they had 
heard about the Northport site.  An exam-
ple was that of a gentleman whose great 
uncle drove one of the early stagecoaches 
along the first road cut through the wilder-
ness from Northport to Traverse City.  The 
details learned about the site were fascinat-
ing and helped the group to complete the 
picture of how and why the pier was built.   

The site of the project, Northport 
Harbor, is located in Northwest Michigan, 
USA.  The State of Michigan is surrounded 
by the Great Lakes.  Michigan has the most 
freshwater coastal shoreline of the 50 
States, over 2,200 miles, and second only 
to Alaska in total shoreline.  This makes 
early exploration of the interior of the 
United States easily accessible by boat.  
The harbor where the site is located is just 
off of Lake Michigan and makes an ideal 
port to seek safety in a storm, as well as a 
location to establish a port for trade.   

Native Americans would travel 
through the area, primarily during the 
warmer months, hunting and fishing.  It is believed that European settlers working in the Great 
Lakes area may have passed through the harbor in the early 1800’s.  One of the first mentions 
of this was a man named Mitchell Gagnon.  Mitchell Gagnon worked in Detroit, Michigan 
smelting copper that was mined in Michigan’s Upper Peninsula.  It is believed he and his sons 
explored the Northport area and they purchased land under the Congressional Act of 1820.  
This Act opened the Northwest Territory to settlers.  During his trips between Detroit and the 
Upper Peninsula, he and his sons spent time in the Northport area and he is believed to be one 
of the earliest land owners. 

Information gathering being done at the Northport Lighthouse 
& Maritime Heritage Festival June 20th 2009. (above)  We 
also had both set up at the Grand Traverse Maritime Heritage 
Alliance Tall Ship Festival September 4, 2009. (Below) 
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In 1838 Reverend Peter Dougherty, a Protestant missionary, scouted the area before set-
tling on another site in 1839, approximately 15 miles Southeast of Northport.  In the spring of 
1848 Reverend George Smith left the area known today as Holland, Michigan with a group of 
Indians he shepherded there.  The Indians were experiencing trouble from the Dutch settlers in 
the Holland area and wanted to find a new home.  They explored several areas along the West 
Michigan coast up to the Straits of Mackinaw.  They decided the Northport area would provide 
a fine home for their tribe and returned to Southwest Michigan to prepare the tribe for the 
move.   From the diary of Reverend George N. Smith, he first entered Northport Harbor on June 
11, 1849 at 8 o’clock in the evening to start a new life in a new area.  This diary is the first writ-
ten record of a permanent settlement in Northport.  The group consisted of Rev. Smith’s family, 
two other families and the Indian tribe.  Soon other settlers began moving into the area. 

 
            Some time in the early 1850’s Reverend Smith described the north end of the harbor as 
“the Bight.”  This is defined as a bend in a rope or shoreline.  This description is still used to-
day.  One of the early settlers to the area was a gentleman named Otis L. White.  He moved 
from Jefferson County, New York, arriving in the area in the very early 1850’s.  Soon after 
moving to Northport he became a prominent land owner and business man.  In 1854 he began 
the development and “improvements” at the Bight.  In a letter written in the same year, to the 
New York Tribune, by Deacon Joseph Dame, he extolled the virtues of the area and stated good 
land was available for $1.25 an acre.  Soon people looking for a new life and others looking for 
a good investment started arriving in the area.  To service this flood of people Otis White oper-
ated a general dry goods store and a boarding house for those arriving by boat.  Travel by boat 
was the only practical means of transportation at the time.  Recognizing the need to service the 
increase in boat traffic Mr. White built a pier at the Bight.  This, we believe, is the underwater 
structure we have found.  The structure is one typical of a pier constructed with a notched log 
frame weighted down in the center with rocks.  It is believed the pier was constructed in the 
early to mid 1850’s, possibly 1854.  At least two general stores, a blacksmith shop, a boarding 
house and eventually a school were located at the base of the pier to service the community and 
boat traffic.  Ships using Northport Harbor 
would buy wood for their steam driven ves-
sels and supplies for their crews.  They 
shipped potatoes and fruit along with large 
quantities of lumber from Northport.  There 
is a site near our pier that contains an un-
derwater pile of logs numbering in the doz-
ens, made up of 20-30 foot long logs, 12-
24 inches in diameter.  We have no expla-
nation for how the logs got there but it 
could be a site to investigate for a future 
NAS project.  Cherries and apples became 
a major export product from the commu-
nity.  By 1859 Northport was the largest 
community in Northwest Michigan. Above: Underwater photo of an unknown log pile.  Site could 

be a good research project for future NAS II students. 
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Above: On the Left is a sketch of the Original Boarding house from 1881.  On the right is how the boardinghouse 
looks today. (June 2009) 

The original boarding house built by Otis White in 1856 still stands today and is occu-
pied as a single family residence. The cause for the final demise of the pier is not known.  Two 
theories have been put forth.  One theory states that a storm or ice severely damaged the pier 
and it was never rebuilt.  The second idea is new piers were built closer to the current down-
town Northport district and the materials for the new piers were scavenged from the original 
Otis White pier.  Some say that remains of rock filled cribs leading out into the water were still 
seen at the site of the pier as late as the 1970’s. 

VI       Methods of Survey  
 
The site at Northport was originally discovered by air during flight training operations 

conducted out of nearby Woolsey Airport (this airport was named after a talented pilot and 
flight instructor of Charles A. Lindbergh).  A great deal of debris in the water was noticed and 
upon some additional flights in the area, aerial photographs were taken.  Since the water clarity 
in Grand Traverse Bay is quite good and since the site was in less than 30 feet of water, the pic-
tures showed a great deal of detail.  To help identify the debris, the photos were shown to peo-
ple from the Grand Traverse Bay Underwater Preserve and the entire NAS I class. The identity 
of the debris was unknown so the decision was made to investigate the site further.   

Since the initial finding of the site was located by air, this demonstrated the value of ae-
rial survey and aerial photography has for nautical archeology, and more specifically for sites in 
clear water and sites in shallower water.  The Northport NAS group made a decision to further 
test aerial technology for helping in nautical archeological survey work by using an Unmanned 
Aerial Vehicle (UAV).   
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VI.A.1 Unmanned Aerial Vehicle Technology Overview 
 
UAV technology is expanding rapidly and is becoming a large sector of the Aviation in-

dustry.  Currently, UAVs are used primarily by the military, but this is carrying over into the 
civilian sector as well.  Civilian uses included water and atmosphere research, land survey, bor-
der patrol, forest fire detection, crop survey, and aerial photography. Many aviation colleges 
have begun to develop degree programs to train students to become UAV pilots and work with 
UAV technology. To give an example of how fast this in-
dustry is growing, the United States Air Force is currently 
recruiting more UAV pilots than traditional pilots to fill 
their need for the future. 
            UAVs come in many shapes and sizes depending 
on the requirements of the mission.  Everything from very 
large aircraft for military use to small hand launched vehi-
cles used for local reconnaissance.  The skill level to oper-
ate a UAV is significant. “The education required for a pi-
lot to fly unmanned aircraft is comparable to earning a 
master’s degree, and even the best-trained pilots struggle 
with the learning curve.  More than a third of the 200 
Predators delivered to date have crashed catastrophically, 
due both to aircraft malfunction and human error.  One pi-
lot executed a hard left at high speed – perfectly doable in 
a manned combat craft but not a maneuver the Predator, 
powered by a snowmobile engine, can handle;  it flipped 
over and spiraled out of control.”(Popular Science Maga-
zine, September 2009, pages 36-41) 

Grand Traverse Bay is an excellent test bed for this 
technology.  Its large bays and clear water makes locating potential archeology sites very likely.  
By implementing this technology, high quality survey work can be conducted and points of in-
terest can be located. Benefits of using the UAV include: obtaining high quality aerial photos of 
the area, substantial cost savings when compared to using a full sized aircraft and pilot for aerial 
photography, flexibility of use.  A UAV can be taken out in the field and used whenever neces-
sary rather than having to work around an aircraft schedule, and immediate results that can be 
used on site. Another major benefit of a UAV is its ability to fly at lower altitudes and in areas 
where full sized planes are unable to.   

 
VI.A.2 Description of the current UAV     

The aircraft used is a 5 pound electric powered aircraft with a wing span of 48 inches.  
The unit is similar to a conventional remote controlled aircraft in that it can be flown manually 
with a standard remote transmitter used in the RC hobby industry.  Our craft is capable of being 
deployed in the field and,  by utilizing GPS technology, can navigate autonomously to pre-
defined locations and return to its departure point. While airborne, it can take digital photos of 
an area and transmit real time video of the flight back to the user. It can be equipped to work 
from either water or land locations. 

(Above) Predator Drone. (Below )NAS II 
Northport Project UAV. 
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            The aircraft has fully functioning controls 
for throttle, elevator, ailerons, and rudder.  The 
electric motor for powering the aircraft is a 
brushless design allowing for great efficiency and 
power along with low weight.  The battery pack 
used for powering the electronics and the motor is 
a lithium polymer pack that allows for high 
voltage and long flight times. The wing design of 
the aircraft is very efficient at generating lift at 
lower speeds with very low drag. Some of the 
main components of the system include an 
autopilot, GPS, video camera system, digital 
camera, and ground equipment. 
            The autopilot is the “brains” of the vehicle.  
The main circuit board is only a few inches long and 
weighs only ounces.  The autopilot uses infrared sensors 
called thermopiles to keep the aircraft in a level flight 
attitude.  The thermopiles compare the temperature of 
the land and air to calculate where the ground and sky 
are located.  Once this is known, the aircraft controls are 
manipulated to reference a level flight attitude. 
            Navigation duties are performed using GPS.  The 
GPS feeds very specific latitude and longitude informa-
tion to the autopilot and the autopilot then controls the 
aircraft directing it to its different waypoints.   

The onboard video camera transmits real time 
video back to the user.  Along with a video image, flight 
information is also sent back on the image.  The infor-
mation being sent back is, altitude, heading, 
speed, air temperature, distance to way points and 
other information.  This is displayed to the pilot 
on the video image giving the pilot a “heads up” 
display on the computer screen similar to that 
found on fighter aircraft.  The video camera has 
pan and tilt ability so it can be pointed in different 
directions while the aircraft is in flight.  The 
transmitter works on a 900MHz system and has a 
range of about 2 miles or more.   
            The camera used for digital photography 
is a Pentax Optio A30 compact camera.  The 
camera is mounted on the bottom of the aircraft 
and is triggered by the electronics on the aircraft.  
This can be a preprogrammed location or trig-
gered by the pilot via a switch on the transmitter. 

. 

(Above ) The “Brains” Of the UAV.  (Below) 
The GPS tracking Unit. 

(Below ) On Board Camera for streaming video feed. 
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The waypoints used for navigation are determined by the user using a laptop computer with 
specialized software.  The software uses Google Map satellite images of the selected area and 
the user simply clicks on specific spots and develops a flight plan.  Once the flight plan is 
loaded into the autopilot memory board, the aircraft is ready to be flown.  Currently, the aircraft 
can only fly enroute autonomously, meaning the pilot must take off and land the aircraft.  Once 
airborne the pilot engages the autopilot and the aircraft will fly on its own to the 
preprogrammed way-points. 

VI.A.3 UAV Used in the project 
The aerial photos from the first airplane allowed for the discovery of the Northport site 

and also provided a way to locate the site while on the water.  Landmarks from the aerial photos 
were used in conjunction with what was observed in the field allowing for more accurate 
searching of the site. The photos obtained through the use of the UAV showed much greater de-
tail of the project area.  Having detailed photos of the submerged site can be of enormous value 
since many conclusions can be drawn even before the underwater survey begins.  

Preliminary historical research is aided since there is a better understanding of what the 
site consists of and more people, such as historians and local residents, can be shown the photos 
for their opinions.  Through this, a determination can be made as to whether the site warrants 
further survey work.  

An additional benefit of the detailed photos is a much better dive plan can be developed.  
The divers are able to determine areas of interest, type of equipment needed, size of the site, 
points for measurement, etc., all prior to entering the water for the first time.  A dive sketch can 
be made of the site and it would be possible to provide divers water proof pictures of the site 
during the dive.  

Above: Screen image of the GPS plotting software used to guide the UAV. 
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Another benefit is finding additional artifacts or parts of the site that may go unnoticed using 
traditional methods.  Getting a “bird’s eye” view of the entire area allows for a more thorough 
survey of the site.  Although this particular site had already been discovered by air, the use of 
UAVs to discover new sites has great potential.   

(Left) Photo from a single engine airplane  at an altitude of 1000 feet.  (Right) Photo from Northport UAV at an alti-
tude of  200 feet.  

The use of Unmanned Aerial Vehicles for underwater archeology has proven to be a great bene-
fit for the Northport Project  and as the technology continues to develop, more and better appli-
cations will be found. Although the UAV appears to a simple remote controlled plane similar to 
those flown by model airplane enthusiast, the technology of the craft and the skill level of our 
pilot is much higher. 
 
VI.B Use of the Total Station (EDM) for site survey 
 
            After reviewing the aerial photographs, the 
group selected to research the rock filled crib located at  
N45.08.571  W85.35.943.  Initially snorkeling over to 
the area reviled that the depth was going to be well 
within the acceptable range to use the Total Station 
(sometimes called a surveyor’s transit or an EDM).  Be-
fore utilizing the EDM, a rough sketch of the site would 
be needed to develop an organized method to conduct 
measurements of the site.  These sketches (see Appendix 
page K &P ) were done by snorkeling the site with the 
aid of a small kayak.  The sketches along with the aerial 
photographs were used to select the exact points on the 
site in which to measure.  Each point on the drawing 
was numbered for easy reference.   

(Above; clockwise from bottom left) Dr. Mark 
Holley, Tony Sauerbrey and Jerry Niezgoda, 
review aerial photos and sketches to create a 
dive plan to use with the EDM.  
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The kayak proved to be a great asset since it allowed 
the site to be found quickly, carry extra supplies for 
doing the sketches, and provided a place for mounting 
a dive flag. The kayak essentially became a floating 
workstation. Once the initial sketches were drawn and 
points were numbered, the decision was made to con-
duct the EDM survey.  
            The group utilized a four man team, with two 
people on shore and two in the water. The onshore 
team responsibilities were to record each point and to 
physically shoot the points with the base unit. The 
people in the water followed the points on the hand 
sketched drawings and move the EDM target to the 
points to be recorded. In order to be sure both the 
shore team and the water team were at the same points 
on the drawing, an established method of communica-
tion was created prior to entering the water. 
            This communication came in two forms. The 
shore team and the water team, communicated using a 
common two way radio system that has a range of 
about two miles.  This type of communication was 
possible since one member was in the kayak with the 
radio in a plastic zip lock bag and a sketch showing 
the points to measure.  The team on shore had the 
same information that was in the kayak and each team 
could follow along and shoot the points in numerical 
order.  The next challenge was communication between the member in the kayak and the diver 
on the bottom moving the prism. Because access to a dive mask with communications built-in 
or a shore based unit to receive the communications was not available, the team improvised a 
very simple method of communication similar to Morse code.  The diver would hold the pole 
on the point to measure and watched the leveling bubble keeping it straight up and down.  The 
member in the kayak on the surface would tap on the survey pole to communicate various 
things. Three taps meant move to the next point and five taps meant come to the surface to talk 
and receive instructions for the next points.  This was only possible because depths were less 
than fifteen feet for the entire site and averaged only nine feet throughout.  This method allowed 
the team to communicate and keep track of the points being shot without having to put extra 
equipment in the diver’s hands. The other issue that came up was getting the prism on the pole 
to line up with the total station.  The solution again was easily provided by using the kayak. The 
kayak allowed the person on the surface to adjust the prism over the top of the diver. Once the 
communication methods were established shooting the points went quickly and efficiently. The 
first structure was shot in about 1 hour and 45 minutes, recording 35 measurement points.    The 
second structure took about 2 hours and recorded 46 points.  After shooting the first structure 
the team stopped for a safety break to rest and to hydrate.  
            After the points for each structure were reviewed for accuracy, they were sent to a local 
computer aided design (CAD) draftsman to plot the points.  With these points plotted, we were 
able to put together a stick drawing.  From here, copies of the drawings were reproduced onto 
water proof mylar that was taken back down to the site on the next visit.   

(Above) A kayak was utilized as a floating work 
station when sketching and using the EDM. 
(Below) Jerry Niezgoda (left) is being supervised 
by Dr. Holley (right) while using the EDM.. 
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            The next visit to the site was to measure log diameters.  This was accomplished by util-
izing two separate dive teams, one team on each structure, equipped with a drawing and a list of 
points.  One person would measure the diameters and the other would record the measurements. 
These measurements were then sent back to the CAD draftsmen and entered into the drawing.  
Utilizing the CAD program, a high quality drawing with the length and diameters of the logs 
was produced.  This will prove helpful to individuals who may choose to do further research on 
the site and also to understand the construction tech-
niques used during that time in history.  (See appen-
dix pages C, D, E, & F.) 
 
VI.C. Use of a Sector Scan unit to survey the site 
 
            The group was fortunate to also have access 
to a Sector Scan.  Access to this equipment was 
granted through a donation from Brian Abbott at the 
Nautilus Marine Group, based in Lansing, Michigan, 
USA. 
            A sector scan operates by scanning a particu-
lar range or area of lake bed utilizing sonar.  In this 
respect, it is very similar to a fish finder by using 
sound waves to detect fish in the water column.  
There are a few distinct differences that make this 
piece of equipment so well suited for this type of 
work. 
            First, how it projects the sound waves.  A fish 
finder sends sound waves straight down from its 
mounting point on the hull of a boat.  This only al-
lows information to be retrieved from directly be-
neath the boat. A sector scan still utilizes sound 
waves to generate an image, but it does so by sending 
the waves out horizontally in a 360 degree pattern 
from the transmitting head.  The transmitting head is 
mounted on the inside of a tripod that stands about 5 
feet tall with the head being about three feet off the 
lake bed.  It rotates 360 degrees sending out sound 
waves.  If there are any structures on the lake bed, the 
sound waves will bounce back to the transmitter and 
an image will be generated. The average scan time is 
around five minutes and is determined by the range or 
area that is being scanned.  The smaller the scan 
range, the shorter the scan time but the higher the de-
tail. The scanned information is then sent to a com-
puter via a fiber optic cable to the boat on the surface.  
The computer then interprets the data to produce an 
image.  
             

Above: The sector scan unit sits waiting to be load 
on the boat for a day of  scanning. 

Above: Dr. Holley( Front right), Chris Abbot 
(Behind Dr. Holley) and Kevin Omeara (boat 
owner) study the results of a scan. 

Above: The is the image produced from the sector 
scan set to scan at 90 feet radius. 
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            The quality of the image is also another area that is distinctly different from a fish 
finder.  The sensitivity of the equipment is far superior to that found on a simple fish finder. 
The sector scan has the ability to measure sizes down to 10 mm accuracy. The operator can use 
this accuracy to there advantage since the system can calculate distances of objects or between 
objects with just a click of the mouse. After the image is stored, the operator can simply “click” 
on two points and the software will calculate the exact distance. This kind of accuracy can be 
very valuable when trying to identify unknown ob-
jects. 
            The sector scan can be deployed from a boat 
in a couple of ways.  Using a couple of strong indi-
viduals, the unit can be deployed to depths up to 
200- 300 feet fairly easily.  The unit itself weighs 
approximately 75 pounds plus the one inch commu-
nication cable connected between the tripod and the 
computer.  The deeper the unit is deployed the 
heavier the total package becomes.  The second 
method is with a simple winch and pulley system.  
This is the preferred method, but it requires a larger 
boat that can take the rigging for the winch.  Once 
deployed, the unit simply sits on the lake bed to 
shoot the images.  When changing locations, the 
sector scan has to be brought back on board the boat and then redeployed at the new location. 
            The day that the sector scan was used the weather was less than ideal.  High winds re-
sulted in rough seas and getting to the site was more difficult than anticipated. Fortunately the 
site is located in a bay where the water was calm enough for a safe deployment of the sector 
scan. Also, the image can be greatly affected if the water is rough at the time of scanning.  
Wave action in shallow water can distort the sound waves bouncing back, or move the transmit-
ter head and disrupt the scan.  In this image, what 
looks like rocks or weeds in the bottom of the scan 
is actually distortion caused by waves in shallow 
water.  Once on site and the sector scan equipment 
was set up, it took about thirty minutes to scan the 
entire site. The sector scan was deployed in three 
different locations to provide different views of the 
site and structures.  
When comparing the speed and accuracy between 
the total station and the sector scan, the sector scan 
has a great advantage. The total station, which 
went very well for this group, took five to six 
hours to record approximately one hundred points 
and then additional time to plot out the points.  The 
sector scan took approximate thirty minutes for 
scanning and was immediately available for analy-
sis.  The sector scan generates a much more com-
plete picture of the site than could ever be done utilizing the total station.  The savings in time 
and the improved accuracy make this piece of equipment a great addition to any underwater re-
search project. 

Above: Jerry Niezgoda (Left), Dr. Mark Holley, 
(Right) and Chuck Birdsall rear deploy the sector 
scan on the Northport Site. 

Above: A sector scan done in sallow water showing 
how wave action can sometimes distort the image. 
The box highlights the area. 
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VI.D. Remote Operated Vehicle ROV on Site 
 
            This project also demonstrated what can happen 
if one depends too heavily on technology.  Anyone who 
has ever been involved with electronics and cameras 
around the water will attest to this vulnerability.  The 
camera mounted on the ROV has been in service for 
over four years without a problem.  On the day the 
ROV was taken to the site the air temperature was in 
the 50’s and the water temperature was in the mid 40’s.  
As soon as the camera lens hit the cold water it fogged 
up.  Water had worked its way into the lens housing 
and condensed on the lens when exposed to the cold 
water.  Efforts to disassemble the camera housing and dry off the lens failed.  Do to the fog lens 
we were unable to use the ROV  to gather information for our project. 
 
VII      Conclusions 
 
            The project’s primary goal was to determine the origin and purpose of the wood and 
rock structure visible in the aerial photographs.  The area was originally used for hunting and 
fishing by Native American Indians.  In June of 1849, Reverend George Smith and a small band 
of Indians settled in the Northport area.  After a favorable article was published in the New 
York Tribune, many seeking adventure, freedom and wealth moved from the East Coast of the 
young United States of America to Northport, Michigan.  One of those ambitious souls was Otis 
White.  He purchased land and started many successful businesses in Northport.  To support his 
enterprise, he built a pier to service ships arriving in the harbor.  The ships delivered supplies 
and passengers.  They also purchased timber, fruit, vegetables, meat and dry goods from Mr. 
White’s store.  The pier was eventually removed either intentionally or by storms.  The cause of 
the removal is unknown.  Only a small section of the original pier lies underwater. 
            The second objective of this project was to explore how technology could be used to lo-
cate and investigate underwater archaeological sites.  Utilizing conventional survey methods 
along with new forms of technology, the group was able to determine the impact that a particu-
lar piece of equipment has on the success of the survey.   
            Aerial photography was used to great success in identifying sites of interest.  Having ac-
cess to aerial photos aided the group to identify objects, develop a dive plan, and discover new 
sites.  Utilizing the Unmanned Aerial Vehicle, provided highly detailed photos and produced a 
better understanding of the layout of the site.  Using aerial photographs many questions can be 
answered prior to entering the water.  The UAV is a great tool since it provides immediate re-
sults that can be evaluated on site. 
            Through the generosity of The Nautilus Group and their Sector Scan equipment, ex-
tremely accurate images of the site were generated.  This equipment and its recent application 
to underwater sites have begun a revolution in underwater archaeology. Whether its ships, cit-
ies, or other significant artifacts, these complex items can be accurately surveyed and recorded 
in days rather than years.  This will save funds for preservation of the site that is now spent on 
manually measuring and drawing those sites.   
             

Above: The ROV in the water running through 
the setup and testing sequence.  
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            Additional detailed images of the site were provided by digital video and photos.  Easy 
access to digital camera equipment allows everyone to take hundreds of photos and discard the 
poor quality images without regard for cost. Photos can provide a wealth of information to not 
only the survey team, but also to people not on site.  
            Along with advanced technology, common equipment such as a fish finder, was used to 
search and locate sites of interest.  The Total Station, or EDM, was used to measure the points 
of our structure.  Those points were then fed into a CAD program to transform the original 
sketches into a detailed layout of the site. 
 
VIII    Future Research  
 
            As mentioned earlier in this report, the site and surrounding area is comprised of many 
separate debris piles.  One of which is a large log pile of very large logs. There are several 
dozen logs of significant length and diameter.  Some of the logs have flat ends that appear to be 
machined and not natural in origin.  Future projects may include determining the reason for the 
pile, what the origin of the pile is, and if natural or manmade forces were at work in creating the 
pile. This Harbor has many areas that future NAS classes may want to investigate. Along with 
this site, a discussion with local residents and other divers revealed that there may be potential 
ship wrecks in the Northport bay area.  This would be a great area for producing projects for fu-
ture NAS classes 

These 3 photos represent further research that can be 
done in the area of the piers.  Left Above is a sector scan 
of part of a unknown log pile. Right above is a photo-
graph of some of these logs. Right shows how some of 
the logs have been tooled down in to “squared” ends. 

 page 17 



IX       APPENDIX   
                                                                                                                        Page 
House at the Bight 1881 sketch                                                                     A 
Additional Sector Scans                                                                                 B 
Stick CAD Drawings Site #1                                                                         C 
Stick CAD Drawings Site #2                                                                         D 
CAD Drawings with log diameters filled in  Site #1                                     E 
CAD Drawings with log diameters filled in  Site #2                                     F 
Dive Log – June 27 2009 – First Survey                                                       G 
Dive Log – July 11 2009 – Total Station Work                                             H 
Dive Log – Aug 23 2009 – To Measure Log Diameters                               I 
Total Station Pts – July 12 2009 - Shoreline                                                  J 
Site # 1 –  Hand Sketch taken into the water July 12, 2009 
             to shoot total station points                                                               K 
Site # 1 – Total Station – July 12 2009 – Sketch used on shore                    L 
Site # 1 – Total Station Pts – July 12 2009                                                    M                     
Site # 1 –  Computer stick drawing  taken into the water 
             Aug 23 2009 to log diameters                                                           N 
Site # 1 – Log Diameters taken in the water                                                  O 
Site # 2 – Hand Sketch taken into the water July 12, 2009 
             to shoot total station points                                                               P 
Site # 2 – Total Station – July 12 2009 – Sketch used on shore                    Q 
Site # 2 – Total Station Pts – July 12 2009 – pg 1 of 2                                  R 
Site # 2 – Total Station Pts – July 12 2009 – pg 2 of 2                                  S 
Site # 2 – Hand Sketch for Total Station                                                       T 
Site # 2 – Computer stick drawing  taken into the water 
            Aug 23 2009 to log diameters                                                             U 
Site # 2 – Log Diameters taken in the water                                                  V 
Gantt Chart                                                                                                     W 

 page 18 



House at the Bight sketch from 1881 
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Additional Sector Scan Images 
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Above: Scan done at 120 foot radius of both sites #1 
& #2.  Scanner located between Site #1& #2. 

Above : Scan of  Site #1 only at 90 foot radius.  Scan-
ner located at Northeast corner of site #1. 

Above: Scan of Site #1 with a partial scan of Site #2.  
Scan Radius of 120 feet.  Scanner located at Northeast 
Corner of site #1 

Above: Scan of Site #1. Scan Radius of 60 feet.  Scan-
ner located at Southwest Corner of site #1 

Above: Scan of Site #2 .  Scan Radius of  90  feet.  
Scanner located at Southwest Corner of site #2 

Above: Scan of Site #2 .  Scan Radius of  150 feet.  Scan-
ner located at Southwest Corner of site #2.  Note prox-
imity of unknown log pile, at bottom of image, to site #2. 



Stick CAD Drawings Site #1 
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Stick CAD Drawings Site #2 
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 CAD Drawings with log diameters filled in  Site #1 
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 CAD Drawings with log diameters filled in  Site #2 
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Dive Log – June 27 2009 – First Survey 
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Dive Log – July 11 2009 – Total Station Work 
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Dive Log – Aug 23 2009 – To Measure Log Diameters 
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Total Station Pts – July 12 2009 - Shoreline 
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Site # 1 –  Hand Sketch taken into the water July 12, 2009 to shoot total station points 
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Site # 1 – Hand Sketch for Total Station 
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Site # 1 – Total Station Pts – July 12 2009 

 page M 



Site # 1 –  Computer stick drawing  taken into the water Aug 23 2009 to log diameters 
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Site # 1 – Log Diameters taken in the water 
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Site # 2 –  Hand Sketch taken into the water July 12, 2009 to shoot total station points 
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Site # 2 – Total Station – July 12 2009 – Sketch used on shore 
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Site # 2 – Total Station Pts – July 12 2009 – pg 1 of 2 
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Site # 2 – Total Station Pts – July 12 2009 – pg 2 of 2 
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Site # 2 – Sketch taken into the water Aug 23 2009 to get log diameters 
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Site # 2 – Log Diameters taken in the water 
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Gantt Chart for Northport Project 
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