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In the late 19th century, the Klondike Gold Rush in the Yukon Territory ignited a shipbuilding boom along the West
Coast of North America. Of the 266 paddle steamers operated on the Yukon River, 131 vessels were constructed in a
single year. This paper describes the unique design features of the well-preserved wooden hull of Seattle No. 3, a 45.7
m (149.9 ft.) long stern wheel steamboat located in a terrestrial “boneyard” on the riverbank at West Dawson, Yukon,
Canada.

Historical Background
In July 1897, two steamers arrived simultaneously
in Seattle and San Francisco. They had sailed a month
earlier from St. Michael, Alaska, on the Bering Sea near
the mouth of the Yukon River. On board these ships
were scores of miners, three tons of gold, and tales of a
rich placer gold discovery on a tributary of the Yukon
River in what is now the Yukon Territory in northern
Canada (Fgure 1). The miners had traveled 2,800 km
(1,700 mi.) down the Yukon River to St. Michael, and
another 4,800 km (2,900 mi.) south to reach Seattle,
WA.
Vivid newspaper accounts of the discovery quickly
started the Yukon or Klondike Gold Rush. Within a year
an estimated 100,000 “stampeders” attempted to reach
the gold fields, of which only 30,000 to 40,000 would
finish their journey to Dawson City (Burton 1972).
The suddenness of the Gold Rush created an
immediate demand for marine transportation both to
the North Pacific and on the Yukon River. Many retired
and condemned vessels were brought back into service.
Affleck (2000) lists 266 sternwheel and sidewheel steamboats known to have operated on the Yukon River and
its tributaries, of which 131 vessels were constructed in
1898 to service the Klondike Region. The 1898 fleet was
built in over 44 shipyards located as far south as southern California, and as far north as Dutch Harbor in the
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Aleutian Islands and St. Michael in Alaska (Pollack et
al. 2009a). Some major shipyards constructed vessels in
the U.S. and moved them north in convoy (Knutson
1997), whereas others avoided the hazards of a passage
up the west coast by prefabricating vessels in southern
yards and then shipping the components to Alaska or
northern Canada for assembly.
A few small prefabricated vessels were built in
1898 at Lake Bennett in the headwaters of the Yukon
River east of Skagway, Alaska, but the majority of the
prefabricated ships were built in Alaska and then steamed
up the river from St. Michael. It was impossible for
larger ships to ascend Mile Canyon above Whitehorse
to service the headwaters of the Yukon River drainage,
hence they were used on two main runs that centered on
Dawson City. Loaded ships either worked upstream on
the lower river between St. Michael and Dawson City,
or downstream on the upper river from Whitehorse to
Dawson City. The upper river route took them through
Lake Laberge and the Thirty Mile, where meandering,
rocky canyons claimed more than 30 large steamboats
(Easton 1987). Equally treacherous were the Rink and
Five Finger rapids.
The dwindling number of gold strikes, the completion of the White Pass and Yukon Route railway in 1900,
and fierce competition among steamboat companies
created a surplus of steamboats on the river, and a series
of steamboat company takeovers ensued. By the early
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Previous Research in the
Yukon River Drainage
Waddell (1979) surveyed
the upper Yukon River and the
Chilkoot Trail on behalf of the
National Historic Parks and
Sites Branch of Canada. The
team examined artifacts located
in the lakes along the trail and
in a section of Lake Lindemann.
They also examined the remains
of Vidette in northern Lake
Laberge.
Easton (1987) conducted
an extensive survey of the region
between Carcross and northern
Lake Laberge, but did not work
in the Thirty Mile or further
north at West Dawson. He
conducted archival research to
ascertain the general locations
and the scale of losses on the
Yukon River.
Beginning in 2005, teams
from the Institute of Nautical
Figure 1: Map of the Yukon Territory (Adapted by the author from the Atlas of
Archaeology (INA) conducted
Canada, Natural Resources Canada, Ottawa).
annual surveys along northern
1920s, only the British Yukon Navigation Company, the Lake Laberge, the Thirty Mile, Carmacks, Shipyard
Alaska Railroad, and the American Yukon Navigation Island, and West Dawson near Dawson City. They
Company still ran fleets on the river. The construction added 12 stern-wheeler sites to the national inventory,
of the Alaskan Highway in 1942 precipitated the retire- examined the seven hulls at West Dawson, and perment of the last sternwheeler in the Yukon Territory in formed a Light Detection and Ranging (LIDAR) survey
1951 (Affleck 2000).
of Evelyn on Shipyard Island (Pollack and Woodward
A standard practice was to winch vessels out of the 2006; Pollack 2008; Pollack et al. 2008; Pollack et al.
water in the fall to avoid damage from winter ice, and 2009b).
many surplus vessels were abandoned on shore. Today,
In 2008, an INA team discovered the intact wreck
these terrestrial sites include the “boneyards” at West of the small prefabricated stern wheel steamboat, A.J.
Dawson, Shipyard Island, and St. Michael. The West Goddard, on northern Lake Laberge. An international
Dawson site is the premier concentration of 19th century team led by the INA inventoried and mapped the site
sternwheel steamboats in the Yukon and perhaps North the following year (Davidge et al. 2010).
America. Seven large vessels lie on shore in two groups
located across the river from Dawson City (Pollack et al.
The 2009 Survey of Seattle No. 3
2008). Secondary sources suggest the earliest abandonments at this location may have been in 1903, but exact
Seattle No. 3 was a prefabricated woodenhulled
dates are uncertain (Affleck 2000).
vessel, originally framed out of Douglasfir at the Moran
Brothers yard in Seattle, WA then shipped unassembled
to Dutch Harbor in the Aleutian Islands in 1898. The
ship measured 45.7 x 9.9 x 1.8 m (149.9 x 32.5 x 5.9 ft.)
with a gross displacement of 548.1 tonnes. It was built
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Figure 2: The collapsed superstructure of Seattle No. 3 lying between Julia B and Schwatka June 2009
(John Pollack photo).

for the Seattle-Yukon Transportation Company and initially worked on the 2,800 km (1,700 miles) run between
the mouth of the Yukon River upstream to Dawson
City. The vessel’s later history is unclear. Currently the
vessel lies above water and has been derelict since the
early 1930s. Its superstructure has collapsed with only
the aft crew quarters and steering compartment intact.
The maindeck, deck beams and wooden hull are intact
and complete except at the bow where the deck beams
have collapsed into the hull, and the bow has separated
and dropped as a unit, forward of Frames 12 to 13. A
single locomotivestyle boiler and stack with breeching
are insitu. The stern wheel and engines are missing.
Despite the mass of collapsed superstructure
on the main deck (Figure 2), at the time of this study
most of the hull was intact aft of Frame 12. The bow
was partially excavated to expose the frames and some
of the floors to starboard, from the capstan framework
forward, however the remainder of the hull’s interior was
intact and accessible with helmets and headlamps.
The objective of the 2009 project was to produce
a plan view of the hull with longitudinal and transverse
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elevations. A standard baseline survey was combined
with a Nikon reflectorless total station to map the partially collapsed bow and collect transverse cross-sectional
elevations. An isometric view of the hull is presented
here (Figure 3). The detailed isometric view, a plan view,
exterior elevations, and transverse and longitudinal interior elevations, can be downloaded as .pdf files from
MacKay and Pollack (2010).
Before discussing the Seattle No. 3 in detail, it
should be noted that all Yukon River sternwheel steamboats studied to date had flat-bottomed hulls without
keels or skegs. Typically, these vessels displayed hulls with
model bows and three major longitudinal bulkheads.
These bulkheads served as longitudinal strengthening
members. The centerline bulkhead consisted of a keelson
(e.g. stringer) that rested upon the floors, and supported
either a solid longitudinal wall of timber (e.g. riders) or
a row of hold stanchions. Two additional side keelsons
supported truss-built longitudinal bulkheads or girders
running from the transom forward until they intersected
the curve of the bow. There were rare examples where
the side, as well as the centerline, bulkheads are solid
walls of timber.
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Figure 3: Isometric view of Seattle No. 3
(Drawing by John MacKay 2010).
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Typically, these vessels had four additional short
truss built girders positioned directly under the cylinder
timbers and engine beds two girders to port, and two
to starboard. Finally the Yukon stern wheel steamboat
was commonly built with single floors and side frames,
joined at right angles at the bilge with a single short
triangular futtock known as a “cocked-hat.”
Seattle No. 3 was selected for thorough documentation because of its unique construction. In this vessel,
the builders incorporated additional longitudinal or
modified assemblies in an effort to strengthen the hull
outboard of the centerline. A typical centerline bulkhead
was not present, instead, a number of 7.5 x 14 cm (3.0
x 5.5 in.) hold stanchions were positioned above the 14
x 35 cm (5.5 x 13.8 in.) centerline keelson or stringer,
mainly to hold up a carline which, in turn, supported
the deck beams.
On either side of this centerline row of hold
stanchions, are two truss-built, diagonally-braced longitudinal bulkheads running the length of the ship which
was typical of Yukon river steamships. Again 14 x 35 cm
(5.5 x 13.8 in.) side keelsons (as per western Canadian
nomenclature) formed the bottom of these bulkheads,
and a web of 7 x 11.5 cm (2.8 in. x 4.5 in.)_wooden
cross-bracing was held in compression by long iron tierods. Atypically, these longitudinal bulkheads curved
inwards toward the stern, and therefore were 2.2 to 2.8
m (7.2 to 9.2 ft.) on either side of the centerline. They
ran from the transom to Frame Station 8.
Likewise, the next set of longitudinal bulkheads
were atypical. The builders extended the in-board cylinder girders as far forward as possible, ending them at
Frame 12 rather than at Frame 54. These bulkheads were
straight, and located 3.5 m (11.5 ft.) on either side of
the centerline. The result was Seattle No. 3 contained
four great truss-built, longitudinal bulkheads running
the length of the ship (Figure 4), of which the inboard
two bulkheads curved inward near the stern .
Finally, two short girders were used to port and
starboard to support the outer portions of the engine
beds and cylinder timbers. These final strength members
were truss-built, and ended immediately below the cylinder timbers and engine beds. This design followed the
normal pattern of construction.
The hull was rectangular in cross section amidships with a model bow, and displayed a narrowing stern
with a simple upswept apron. A narrow (30-33 cm or
11.8-13 in. ) guard or sponson remained intact in several places. Forward, the hull displayed a break point at
Frames 22 to 24 where the bow began to curve inward.
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Here the angle between the side frames and floors ceased
to display a right angle, and the side frames became
progressively curved. Aft, at Frame 64 a similar transition occurred as the hull narrowed toward the transom.
The apron began to rise toward the transom at Frames
68 or 69. Three knees, one at the centerline and two at
the outboard girders strengthened the junction between
the transom and the terminations of the longitudinal
bulkheads.
In this vessel, the builders preoccupation with hull
strength extended to the chine, where the side frames
(e.g. futtocks) of the vessel met the floors. Standard chine
construction (Kane 2000) joined the side frames with
the floors, both of which were nailed and bolted to a
heavy, 32 x 30 x 25 cm (12.6 x 11.8 x 9.8 in.) triangular
bilge keelson that became square in cross-section toward
the bow. This bilge keelson was too large to steam bend,
hence the builders used two intricate mortises on each
side of the bow (centered at Frames 22 and 15) to create
the curve.
The model bow was solidly constructed and
typical of most wooden hulled Yukon sternwheelers although the team was unable to fully document it due to
the amount of debris, permafrost, and precarious angle
of the towing bitts. The bitts were located at Frame 3
and there was a capstan (now missing) mounted on a
large timbered platform mounted above Frames 6 to 9.
Excavation below these structures uncovered portions
of the center keelson, two riders, stem, stemson, and
deadwood. This whole, massive assembly was connected
with drift bolts. There was a single transverse bulkhead
forward of the towing bitts and capstan platform. This
bulkhead may have served as a collision bulkhead, but it
may also have been watertight to prevent leakage from a
forward chain locker.
The hull was single planked caravel constructed
and caulked with oakum. Planks were typically 21-29
cm (8.3-11.4 in.) in width and 7 cm (2.8 in.) thick. The
hull planks were sistered within the hull when they ended
between frames. The bow was covered in galvanized iron
sheeting and displayed a heavy bow guard or nosing of
wrought iron.
The ship had a total of 75 frame stations each of
which was incised with Roman numerals presumably to
assist in the assembly of the prefabricated ship at Dutch
Harbor. Generally the side frames and floors were single,
but they were often doubled or even tripled in no clear
pattern. Floors averaged 19.5 x 9.5 cm (7.7 x 3.7 in.).
Side frames tapered as they rose toward the deck beams,
averaging 19.5 x 9.5 cm (7.7 x 3.7 in.) in cross-section at
177

the chine but became progressively trapezoidal forward
of Frame 24 to accommodate the curve of the bow.
Frame 1 to 4 were slightly canted toward the bow. Deck
beams were supported by a single deck beam clamp, and
half frames were commonly used to support portions of
the clamp.
In addition to its over-sized longitudinal trussbuilt bulkheads, this vessel also contained five large
transverse beams or carriers that supported the boiler
and two central hog posts (e.g. king posts). The INA
has noted similar transverse beams resting atop the
side and centerline keelsons and supporting kingposts
in Schwatka, an adjacent ship in the West Dawson
Boneyard. Historic photographs of Yukon steamboats
frequently record ships with centerline hog or king
posts, but transverse carriers are not common among
the vessels studied thus far in the North. The transverse
carriers under the boiler have been blocked with riders
on top of the side keelsons to gain the proper elevation
to support the boiler.
The centerline hog or king posts are the largest hog
posts remaining on the vessel. The aft centerline hog post
was located between Frame Stations 52 and 53. Though
square at the bottom, it changes to octagonal below the
freight deck, and measures approximately 34 cm (13.4
in.) in diameter. Surprisingly, it was not plumb with the
centerline, but offset 30 cm (11.8 in.) to starboard. The
forward centerline hog post is circular, of similar size,
centered, and is located between Frames 39 and 40.
Both of the centerline hog posts were in situ yet toppled.
In addition to these two centerline hog posts there were
two rows of multiple, square or rectangular hog posts
averaging 28 x 32 cm (11.0 x 12.6 in.) in cross-section,
that were supported not by transverse beams, but rather
by footlings, or short timbers mounted longitudinally
on top of the floors. These footlings were notched to
support hog posts that rose at an angle. None of the
port and starboard hog posts remained, and the two
centerline hog posts were in situ yet toppled. A single
example of a 3.2 cm (1.26 in.) diameter hog chain was
discovered near the bow.
The freight deck was double planked with tongueand-grooved planking of which the lower layer was 8.2
x 2.7 cm (3.2 x 1.1 in.) and the upper layer, 9.8 x 2.3
cm (3.9 x 0.9 in.) in cross-section. This decking rested
on 10 x7 cm (3.9 x 2.8 in.) deck beams that in turn
rested on 19 x14 cm (7.5 x 5.5 in.) carlines running
longitudinally. The deck beams were notched into the
carlines when the builders needed to level the deck.
The stern of the ship displayed a simple apron
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without skegs or tunnels. A four-tiller-and-rudder
system was missing but rust stains and mounting holes
suggest the rudder stocks were circular iron shafts that
passed through pillow blocks to balanced rudders. The
tillers came on board only 40 cm (15.7 in.) above the
freight deck. The outer two tillers were shorter (length
unknown) and had been slaved with connecting rods
to the two 190 cm (74.8 in.) longer inner tillers. The
ends of the inner tillers carried rollers that ran on ironsheathed tracks bolted onto the freight deck. Only the
iron-sheathed, wooden tracks remain of this system
along with the blocks that carried the steering chains to
the inner tillers, and aft to the monkey rudders. Steamassisted steering machinery was not observed and the
steering on Seattle No. 3 appears to have been entirely
manual.
Finally, the team discovered a substantial collection of spare parts in the hold of Seattle No. 3 including: two 323x80x9 cm (127.1x31.5x3.5 in.) balanced
rudders, a 227 cm (89.4 in.) long spare iron rudder
post, a 262x19x7 cm (103.1x7.5x2.8 in.) paddlewheel
spoke, numerous iron circles for the wheel, assorted
unidentified hardware and fittings, and the remains of
several (freshwater storage) casks with a diameter of
128 cm (50.4 in.) and a height of 135 cm (53.1 in.).
These discoveries suggest further examination will yield
interesting finds in the holds of the seven vessels at West
Dawson.
Discussion and Conclusions
The heavy construction of Seattle No. 3 differs
markedly from the majority of the sternwheel steamboats
examined to date in western Canada. This ship contains
four substantial truss-built longitudinal bulkheads, a
centerline keelson with hold stanchions, two shorter
truss-built longitudinal bulkheads under the outboard
cylinder timbers, massive bilge keelsons, and five transverse carriers supporting the boiler and two centerline
hog posts. As one of the team members stated “The
Seattle No. 3 was built like a tank.” (Peter Helland, 2009
pers. comm.). These numerous hull strengthening assemblies beg the question: “Did the hull construction of
this vessel reflect a specific intended use, or was the ship
simply an over-built outlier of the 131 vessels crafted in
so many different shipyards in 1898?” The authors believe there was a guiding rationale related to function for
the observed arrangement of longitudinal strengthening
assemblies. Both the history of the Moran Bros.’s 1898
ships, and the physical evidence found within the hull of
Advisory Council on Underwater Archaeology

Figure 4: Truss-built longitudinal bulkheads and transverse carrier, starboard side of Seattle No. 3,
looking aft June 2009 (John Pollack photo).
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Seattle No. 3, suggest that the designer made a deliberate
decision to build this massive stern wheel steamboat for
a specific purpose.
Mr. Graves, President of the White Pass and
Yukon Route, who founded its steamship division in
Whitehorse in 1901, observed that successful stern
wheel vessels had to be of a certain size, draft and design
(Graves 1908). He favored a sternwheeler that would
carry no more than 300 tons of freight or 100 passengers, and had high pressure engines capable of rapidly
“backing” downriver (e.g. running downstream with the
engines in full reverse) in order to negotiate the tight
turns and shallow water of the Thirty Mile Section of the
Yukon River. He considered a loaded draft of no more
than 1.2 m (4 ft.) as optimum, and too much draft as
a fatal flaw. The hull design for this class of vessel, as
previously noted, typically had three major longitudinal
bulkheads consisting of a solid centerline longitudinal
bulkhead flanked by two longitudinal truss-built bulkheads that ran from the transom forward toward the bow.
The chine was lightly built, typically displaying single
“cocked hats” and a modest bilge clamp that joined
the floors and side frames. An excellent example of this
lighter design is the steamboat Evelyn now lying derelict
on Shipyard Island. At 39.6 m (129.9 ft.) hull length,
Evelyn displaced 397 registered tons and was a successful
operator on the Thirty Mile between Whitehorse and
Dawson City.
The Seattle No. 3’s hull design obviously differs
substantially from the Evelyn. Noteworthy differences
include: a). the replacement of the centerline bulkhead
with a row of small hold stanchions capable of supporting the main deck above the centerline, but without the
rigidity to serve as a centerline longitudinal bulkhead,
b). the four major truss-built longitudinal bulkheads
running from the transom to the bow area, and c). the
heavy bilge keelson at the chine. The weak centerline
may have caused the builders to add two large centerline
hog posts, in addition to the two lines of smaller hog
posts on the starboard and port sides of the vessel. The
centerline hog posts carried such a large load that the
builders supported them with massive transverse carriers
that ran athwartships across the four great longitudinal
bulkheads.
All of these design features moved the longitudinal
reinforcement of the hull away from the centre-line and
opened up the 1.8 m (5.9 ft.) high hold immediately
aft of the boiler. A 1.75 x 1.85 m (5.7 x 6.1 ft.) hatch
was found in the center of the freight deck between
Frames 45 to 48, and pallets were discovered in the hold
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presumably to keep cargo out of any bilge water.
The hull design, hatch, pallets and a collection of
ships spares discovered in the hold suggest the routine
use of this space for cargo and storage. The only other
known example of hold stowage of cargo in a western
Canadian stern wheel steamboat, comes from a historical description of another Moran Bros. vessel, the 54.7
m Charles H. Hamilton, that contained two sets of tracks
on either side of the centerline, and several cars to move
freight around the hold (Knutson 1997). Charles H.
Hamilton was one of 12 vessels of an identical design
built by the Moran Bros. in 1898 in Seattle, all of which
had only two transom-to-bow truss-built longitudinal
bulkheads, as compared to the four such bulkheads seen
on Seattle No. 3. (Figure 4).
The heavier construction of Seattle No. 3 would
have created a deeper draft than the preferred Thirty
Mile vessels, making it a liability to operate in the shallow water upstream of Dawson City. The perils to such
vessels are illustrated by an early October 1903 downstream trip by the Mary F. Graff between Whitehorse
and Dawson City. The ship went aground six times,
was holed and then beached twice to avoid sinking, and
the crew had to constantly spar and line the ship across
shallows. What was normally a two-day trip took ten
days, and Mary F. Graff arrived in Dawson City with 61
broken frames.
Records suggest Seattle No. 3 operated almost exclusively on the deeper, lower river, running the 2,800 km
(1,700 mi.) trip between Dawson City and St. Michael
and it is likely this route was the intended use of this
vessel from the outset (Adams 2002). When this ship
and 12 others were designed by Moran Bros. in 1897,
the main route for heavy freight was the all-water route
up the West Coast to St. Michael, and then upstream
to Dawson City. Larger vessels capable of hauling heavy
loads of freight made sense, and deeper drafts - while
important - were not foreseen as a liability. Although,
once the railroad was completed from Skagway, Alaska
to Whitehorse in 1900, most freight went via this route,
therefore shallower draft vessels were desirable to negotiate the Thirty Mile Section.
Heavy construction may have also been favored
on Seattle No. 3 given the additional problem of taking
a flat bottomed sternwheel steamboat through the heavy
swells of the North Pacific to St. Michael, on the Bering
Sea. Some companies sent vessels north under their own
power, but a number were lost, and many ships suffered
damage to their hulls and hogging systems (Knutson
1997). Large, prefabricated ships could not be readily
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assembled at St. Michael due to the extensive, shelving
water around the town, and the Seattle No. 3 like many
others; was assembled in a deepwater port at Dutch
Harbor in the Aleutian Islands. This approach avoided
part of the dangerous passage up the west coast, but the
hull of the Seattle No. 3 still had to be strong enough to
survive the notorious sea conditions of the Bering Sea to
reach St. Michael and the mouth of the Yukon River.
The massive construction of the Seattle No. 3 may
have been dictated by the need to move a stern wheel
steamboat across the Bering Sea, and the efficiency such
a design would contribute to cargo storage on the long
river passage between St. Michael and Dawson City.
Although, when the railway over the coastal passes to
Whitehorse was completed in 1900, the concept of an
“ideal” vessel changed. Heavy freight hauling could now
be accomplished via the shorter, downstream run. Some
shipbuilders continued to construct large vessels for use
on the Thirty Mile, but many - including the Klondike
1 - came to an untimely end.
The tiller system of Seattle No. 3 deserves special
mention, as it is an anachronism. Four tillers entered the
ship about 40 cm (15.7 in.) above the level of the main
deck. Although the actual tillers are missing, it is apparent that the ends of the master tillers had rollers that ran
on top of two iron-reinforced wooden arcs bolted onto
the main deck. The more common approach was to keep
the tillers out-of-reach where they could not maim the
crew. This feat was accomplished either by utilizing long
wooden rudder posts running through wells in a false
transom to place the tillers high above the main deck,
or by using short iron rudder posts and pillow blocks
attached to the true transom, to bring the tillers into
the hull below the main deck. The tiller system seen on
Seattle No. 3 is unique in western Canada and possibly
an archaic design resurrected by an older shipwright, at
a time when shipyard output was paramount in order to
capitalize on a short-lived boom. Only further archival
research will provide the answer.
In conclusion, Seattle No. 3 displays certain unique
design features to serve two specific purposes first, to
survive the dangerous journey across the Bering Sea,
and second, to allow stowage of additional cargo in the
hold, thus maximizing cargo capacity on the upstream
run between St. Michael and Dawson City. This ship is
yet another example of the great variation in hull designs
and the types and arrangements of mechanical and steam
systems, seen in the Yukon fleet. Due to the demand
for new vessels in 1898, a large number of shipyards on
the Pacific coast sought out all available shipwrights and
2010 Underwater Archaeology Proceedings

apprentices in an effort to complete more than 130 ships
in a single year. Most shipyards produced only a few vessels at a time, while Moran Bros used an assembly line to
churn out 12 identical vessels simultaneously. Yet as the
Klondike Gold Rush began to boom at the end of the
19th century, a designer/shipwright gauged the future
trials and tasks of Seattle No. 3 in a remote northern
wilderness, and created a robust and unique vessel far
to the south.
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