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The M eaning o f Palimpsest
In early times a palimpsest was a parchment or other 
material from which one or more writings had been 
erased to give room for later records. But the era
sures were not alw ays complete; and so it became the 
fascinating task of scholars not only to translate the 
later records but also to reconstruct the original writ
ings by deciphering the dim fragments of letters partly 
erased and partly  covered by subsequent texts.

The history of Iowa may be likened to a palimpsest 
which holds the record of successive generations. 
To decipher these records of the past, reconstruct 
them, and tell the stories which they contain is the 
task of those who write history.
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The Palimpsest

A cold wave gripped the mineral region of the 
upper Mississippi late in the year 1827. Fever 
River was frozen solid on November 21st. The 
Mississippi fought stubbornly against the relent
less ice gnomes but finally succumbed before their 
frigid attack. The hardy lead miners, inured to 
frontier hardships, hovered about the fires in their 
cabins and shacks that lined both banks of the 
Fever River and dotted the innumerable pock
marked ravines of the surrounding hinterland. 
Across the Mississippi in what is now Iowa the 
tattered Fox Indian village on Catfish Creek 
shivered under the icy blast.

The close of navigation in 1827 was viewed 
with both regret and alarm. W inter had set in 
before a sufficient supply of food had reached 
Galena. True, the firm of Strader and Thompson 
had brought a keel-boat of general merchandise 
from Saint Louis which included a quantity of 
flour and pork but the entire cargo had been 
gobbled up by Francois Bouthillier, a wily French
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50 THE PALIMPSEST

trader, who hoped to profit by the scarcity of food. 
Although the weather moderated after the first 
chilly blast, the lead miners could scarcely hope 
for more food supplies until the opening of naviga
tion the following spring.

M eanwhile Bouthillier portioned out small 
quantities of his flour to the hungry lead miners. 
It was sour and hard. Bouthillier chopped it out 
of the barrels with a hatchet, pounded it, sifted it 
loosely into other barrels, filling two with the origi
nal contents of one, and then sold it at the rate of 
$30 a barrel. And yet, despite the Frenchman's 
miserly efforts to stretch his supply, the settlers 
saw with alarm that there was not enough to last 
until spring. H unger and possible starvation faced 
the mineral region.

As the winter wore on, the weather turned mild 
and open: but the warm sun brought little internal 
comfort to the hungry miners. News of the desti
tute condition of the mineral region eventually 
reached Saint Louis and Captain James Clark 
promptly took his steamboat Josephine out of 
winter quarters, loaded her with flour, and 
steamed slowly upstream in a desperate effort to 
relieve the stricken region. W arm  weather had 
weakened the ice in the Mississippi but the 
Josephine was forced to pick her way cautiously 
through the floating ice pack until she reached 
the mouth of Fever River where soaking rains 
had broken up the ice. Even so the Josephine
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experienced no little difficulty but finally suc
ceeded in battering her way to the Galena levee.

A tumultuous reception greeted Captain Clark. 
W ord  of the arrival of the Josephine spread like 
wild fire and the entire community, Bouthillier 
excepted, rushed down to the levee, rejoicing and 
amazed to see the steamboat loaded with a cargo 
of precious flour. The day before the arrival of 
the Josephine, Henry Gratiot had offered Bout
hillier $25 a barrel for his entire stock of flour, an 
offer that was promptly refused. W hen the 
Josephine arrived, Gratiot hastened over to Bout
hillier to inquire what price he now demanded for 
his flour. The irate Frenchman simply sputtered: 
“Dam! hell! suppose, by gar! W h at man tinks one 
steamboat come up Fever River in mid de W in t?”

The unexpected arrival of the Josephine in 1828 
was a stroke of good fortune for the entire 
mineral region for it was only on rare occasions 
that the Mississippi afforded steamboats such an 
opportunity. Indeed, two days after the arrival 
of the Josephine, the Fever River again froze 
over and it was not until the middle of M arch 
that she was able to escape down stream.

From the beginning of its settlement the Galena 
mineral region was slow in becoming self- 
sufficient. M ost men had ventured beyond the 
fringe of settlement to mine lead; only a few 
turned to farming. Consequently the entire 
country was dependent upon the Mississippi as
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the main highway over which the foodstuffs it 
failed to produce might be transported. W hen 
the pioneers swarmed into the Black Hawk Pur- 
chase around Dubuque on June 1, 1833, they 
simply enlarged the area that was dependent 
upon Saint Louis and the lower Mississippi.

The railroad was still in its infancy and a 
generation was to pass before the iron horse 
reached the Mississippi. Clearly some other 
means of communication must be developed to 
knit the mineral region together during the long 
winter months. Fully 425 miles of frozen river 
intervened between Saint Louis and the Galena- 
Dubuque region. Sixty-five miles upstream from 
Dubuque stood Fort Craw ford and Prairie du 
Chien, occupying a dreary stretch of bottomland 
hemmed in on all sides by towering bluffs. Two 
hundred miles farther north Fort Snelling kept 
its lonely vigil on the bleak eminence at the con
fluence of the M innesota with the Mississippi. 
N o other settlements existed above Dubuque.

As early as 1828 the editor of the first 
Galena newspaper, the M iner s journal, had 
fumed about the poor mail and stage connections 
and lamented the lack of winter communication 
with the South. By 1835 such complaints had 
become commonplace but little hope was enter
tained for immediate relief. Suddenly two enter
prising Yankees, J. D. Carson and Jonathan 
Haines, announced that they had solved the



problem of winter transportation and communi
cation. Since early fall they had been experi
menting with steam power at Galena with a view 
to applying it to a sleigh which they had con
structed. Carson and Haines planned to run 
their steam sleigh between Galena, Dubuque, 
Prairie du Chien, and points north. If their in
vention proved successful there was no limit to 
its possible development in those regions where 
rivers froze over several months each year.

Early in January, 1836, Carson and Haines 
dragged their steam sleigh out on Fever River for 
a test run. A knot of curious Galenians gathered 
about the novel contraption. The N orth W estern  
Gazette and Galena Advertiser of January 30, 
1836, was delighted with the strange craft: ‘‘The 
sleigh is not only water-tight, but by having seats, 
windows, doors and stoves, it will be equally as 
comfortable as the cabin of a steamboat. By 
being protected from the inclemencies of the 
winter season, the steam sleigh will be far prefer
able to coaches, ordinary sleighs, &c.f the traveller 
will not only be comfortable while travelling, but 
the anticipation of a journey will be cheering and 
partake more of the character of a recreation, 
than a dread, as in the ordinary method of travel
ling at this season."

The inventors pointed out that the steam sleigh 
would involve no more risk than any other mode 
of transportation. Since the body of the sleigh
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was “large and strong and w ater-tight” passen
gers could feel perfectly safe in case the sled 
broke through the ice or ran into an airhole. The 
sleigh would simply float on the surface until it 
could be extricated by means of a rope with a 
hook at one end, which could be forced into the 
ice some distance away. The power of the 
sleigh’s engine would be sufficient to draw it out 
upon firm ice.

The editor of the Galena paper was convinced 
that the steam sleigh possessed real merit. In the 
first place its speed would “far surpass any other 
mode of conveyance,” which was one objective 
to be attained in traveling. Equally important 
was the possibility of greatly reducing the cost 
of transportation. The river also had a distinct 
advantage over a railroad, because solid ice was 
strong enough to bear teams, needed no repairs, 
and formed one of the most perfect levels. Fin
ally, since the steam sleigh was intended to 
operate upon those waters upon which upper 
Mississippi steamboats plied, it would constitute 
a year-round transportation link. No longer 
would the mineral region have to fear a plotting 
Bouthillier and a recurrence of the winter of 1828. 
The steam sleigh would prevent a corner on the 
food market with its attendant high prices.

But the settlers around Galena and Dubuque 
were destined to be disappointed. Although 
Carson and Haines were able to start their steam
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engine it proved to be too small and did not have 
sufficient power to move the sleigh. Captain 
George W . Girdon and many others present pro
nounced the demonstration a failure and con
sidered the whole idea infeasible. Seasoned steam- 
boatmen, who knew the vagaries of Old M an 
River, realized that a dependable road-bed of ice 
during the winter months was even less likely than 
a fixed stage of water during the summer. The 
Galena G azette , on the other hand, maintained the 
“utility of the steam sleigh must be acknowledged 
quite as indispensable to the commercial world as 
steamboats or railroad cars.” Although the editor 
declared that Carson and Haines had secured a 
patent for their invention their petition was evi
dently denied for no patent was granted in W ash 
ington. The men planned to build another engine 
during 1836 and hoped that by the following 
winter their steam sleigh would work. But the 
failure of their first experiment seems to have 
dampened the ardor of the inventors for no steam 
sleigh appeared in 1837.

Meanwhile, as farmers poured into the mineral 
region, both Galena and Dubuque became more 
self-sufficient. An ever increasing number of 
steamboats during the summer months carried 
rich cargoes of merchandise that helped to 
brighten frontier life and make the hardships of 
pioneering less evident. The steam sleigh was 
soon forgotten as men became actively engaged
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in schemes to bring the iron horse to the M issis
sippi and Iowa. On January 16, 1836, the Illinois 
legislature incorporated the Galena and Chicago 
Union Railroad Company. Across the M issis
sippi in Dubuque another dreamer, John Plumbe, 
was talking incessantly about a transcontinental 
railroad. The plans of Carson and Haines were 
soon forgotten in the busy whirl of life. Resur
rected after a hundred years, their novel though 
unsuccessful scheme is a fitting testimony to the 
inventive genius and energy of the pioneers on 
the lead mining frontier.

W illiam J. P etersen



The Icelander and the Glidiator

Readers of the only newspaper in the Territory 
of Minnesota were attracted by a strange adver
tisement in the Minnesota Pioneer of November 
15, 1849. Passengers and shippers were advised 
by two enterprising steamboat captains that ar
rangements had been concluded whereby steam 
transportation would be continued throughout the 
winter by means of ‘ Locomotive Ice T rains” con
necting the mineral region with St. Paul. Resi
dents of the Territory were well aware that steam
boats could not ply the Mississippi during the win
ter. They also knew the railroad had not yet 
reached Chicago from the East. Indeed, five 
years were to pass before the iron horse reached 
the Mississippi at Rock Island, and eighteen years 
would roll by before St. Paul could claim rail con
nections with the East. Some readers had never 
seen a railroad train; few, if any, could visualize a 
train of cars skimming up the ice-locked Missis
sippi in the dead of winter.

Under ordinary circumstances most subscribers 
to the Minnesota Pioneer would have dismissed 
the whole matter as fantastic. But the names of 
the two steamboat captains involved in the project 
could scarcely be ignored. Daniel Smith Harris
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had plied the upper Mississippi for a score of 
years and had always manifested rare courage 
and sincerity of purpose. Orrin Smith had been 
steamboating nearly as long, his career having 
begun aboard the Heroine in 1835. Both were 
respected and well-known Galenians of unim
peachable character, thoroughly reliable and trust
worthy. It was unthinkable that either would 
stoop to chicanery or indulge in buffoonery.

Orrin Smith in particular was a God-fearing 
man. Refusing to run his steamboat on Sunday, 
Captain Smith would tie up to the bank wherever 
his boat might be at midnight on Saturday. On 
the following morning, if no minister was aboard, 
the pious skipper himself would conduct religious 
services. No steamboat that Orrin Smith cap
tained was allowed to turn a wheel on the Sab
bath. After midnight on Sunday the boat would 
raise steam and continue on her way.

W ith  such commanders behind the proposed 
venture, the citizens of the frozen northland might 
look forward to uninterrupted intercourse with the 
settled area below. The “winter arrangements’* 
which H arris and Smith contemplated were ap
parently far more elaborate than the steam sleigh 
which }. D. Carson and Jonathan Haines of 
Galena had experimented with in 1836. These 
ingenious Galenians combined an engine and 
coach in a single w ater-tight sleigh equipped with 
seats, windows, doors, and stoves. It was said to
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be more comfortable and faster than other modes 
of transportation and perfectly safe, since it could 
be easily pulled out of the water if it broke through 
the ice or ran into an airhole.

Instead of a single sleigh, Captains Harris and 
Smith proposed to operate two “Locomotive Ice 
Trains” which they appropriately named the Ice
lander and the Glidiator. These, consisting of an 
engine, a tender, and ten cars, had been “prepared 
expressly for travel on the ice of the Mississippi.” 
The “passenger cars” were to be attached to the 
train in the rear of the “baggage cars” in order 
that travelers should “incur as little risk as pos- 
sible.” Prospective passengers were assured that 
ample arrangements had been made for meals and 
sleeping and that the usual discomforts of winter 
travel would be absent.

The Icelander was to be commanded by Orrin 
Smith, while Daniel Smith Harris was to captain 
the Glidiator. Apparently neither entertained any 
doubt regarding the speed of the locomotive ice 
train: it was expected that a train could leave 
Galena at nine in the morning, make “all the usual 
steamboat landings” en route, and arrive at St. 
Paul and the Falls of St. Anthony twenty-four 
hours later. This would have meant faster time 
than Captain Harris was destined to make on his 
record-breaking run with the steamboat Grey 
Eagle in 1858. Furthermore, each train would 
make two round trips a week “until as near as
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practicable to the opening of the river in April 
next.” The Icelander was scheduled to leave 
Galena at nine on M ondays and Thursdays, and 
the Glidiator would set out from the same winter 
port on Tuesdays and Fridays. Bellevue, D u
buque, Guttenberg, and M cG regor were Iowa 
towns most likely to benefit by this remarkable 
means of transportation.

The price for freight and passage was to be 
the same usually paid on steamboats” during 

September. Since this “novel enterprise” has 
been attended with great expense,” the sponsors 
hoped the public would “extend to it their liberal 
patronage.” In addition to freight and passenger 
service, it was pointed out, the isolated inhabitants 
along the way would be furnished with “tri
weekly mails” between Galena and the Falls. 
Buoyed up by such prospects people along the 
Mississippi waited for the river to freeze.

On December 7, 1849, solid ice finally formed 
on the river. It would only be a matter of hours 
now before St. Paul citizens could welcome their 
favorite steamboat captains in a new role. The 
enthusiastic editor of the Minnesota Pioneer 
pointed out that Hudson River steamboats were 
fitted with contrivances for breaking and cutting 
the ice and wondered if such a plan might not be
come feasible for the Mississippi, particularly 
since Lake Pepin always lengthened the season of 
isolation. But no mention was made of the ice
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Mark Twain breaking through ice with small barge. View’ at Stockholm, Wisconsin, 
on Lake Pepin — April 1, 1933.
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Towboat M ark Twain being followed through ice on Lake Pepin by the 
John W . W eeks  — April 1, 1933.
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V iew from deck of M ark Twain  showing ice broken up alongside of the boat. Pieces 
of wood on ice are parts broken from the wheel — April 1. 1933.
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NORMAN WIARD'S ICE BOAT

W ia rd ’s Steam Ice C ar Going into the W ater.

From Frank Leslie’s Illustrated Newspaper ( 12 -3 - 1859 )

\ \  lard s Steam Ice C ar Passing through a Snow Bank, Being Raised on the Runners 
by the M achinery for that Purpose.
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trains. The following week the editor quoted a 
comment on the “Locomotive Ice T rains“ in the 
Independent American. W ould the Icelander and 
the Glidiator never come?

Some anxiety regarding the failure of the trains 
to appear must have been registered by the inhab
itants of St. Paul, for the editor comforted them 
by pointing out that the “openness of the w inter“ 
had delayed the project. He promised, however, 
that “before Christmas“ steam would be up and 
“half G alena“ would be on the train. St. Paul, 
he declared, would welcome them.

But alas and alack, no locomotive ice train ever 
came. Nor were there any further announcements 
of the project or explanations for the failure of the 
Icelander and the Glidiator to put in an appear
ance. Diligent search of the existing files of the 
Galena and Dubuque papers has failed to reveal 
the reason for the non-appearance of the two 
trains. W ere the engines too weak? Did the ice 
fail to become “sufficiently strong?” W ere the 
two trains ever completed and patented? The 
newspapers of the period are strangely silent.

At any rate, the Icelander and Glidiator project 
represented an effort to provide a means of trans
portation during the ice-bound winter months for 
the frontier communities of Iowa and the upper 
Mississippi Valley. Supplies usually ran low be
fore the opening of navigation in the spring. 
Overland traffic was also suspended during the
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winter. But the ice train failed to fulfill the need 
just as the steam sleigh of two other Galenians 
had disappointed the isolated settlers thirteen 
years before.

W illiam J. P etersen

First Boat Arrival at St. Paul — 1844 - 1869

year Boat Captain Date
1844 Otter Harris April 6th
1845 Otter Harris April 6th
1846 Lynx Atchinson March 31st
1847 Cora Throckmorton April 7th
1848 Senator Harris April 7th
1849 Highland Mary Atchinson April 9th
1850 Highland Mary Atchinson April 10th
1851 Nominee Smith April 1st
1852 Nominee Smith April 10th
1853 W est  Newton Harris April 11th
1854 Nominee Blakely April 8th
1855 W a r  Eagle Harris April 17th
1856 Lady Franklin Lucas April 18th
1857 Galena Laughton May 1st
1858 Grey Eagle Harris March 25th
1859 Key City W orden April 10th
1860 Milwaukee Cochrane March 28th
1861 Ocean W ave W ebb April 8th
1862 Keokuk Hatcher April 18th
1863 Keokuk Hatcher April 5th
1864 Hawkeye State Mason April 14th
1865 Burlington Rhodes April 15th
1866 Sucker State Hight April 19th
1867 Itasca W ebb April 21st
1868 Phil Sheridan Hutchinson April 4th
1869 Sucker State Hight April 19th



Wiard and His Ice Boat
The efforts to operate ice boats on the rivers of 

the United States challenged the inventive genius 
of two generations of Americans. In 1836 and 
again in 1849 residents of the upper Mississippi 
Valley had been disappointed by the failure of 
ice boats to conquer the bleak wilderness between 
Galena and the Falls of St. Anthony. Although 
both ice boats had been described as feasible, 
neither was patented nor succeeded in traveling 
under its own power.

During the late fifties a new disciple of the ice 
boat method of navigating the upper Mississippi 
attracted considerable attention. Norman W iard, 
an inventor who lived at Janesville, W isconsin, 
began working on his ice boat during the winter 
of 1856-57. In addition to inventive genius he 
had a talent for promoting his interests. He could 
honestly boast of many years experience in me
chanics and he had superintended shops employ
ing as many as 150 machinists and engineers.

By the spring of 1859 W ia rd ’s ‘famous ice 
boat” was observed on the railroad track near the 
machine shop at Prairie du Chien. “It is a funny 
looking structure,” the Milwaukee Leader de
clared, “something of a cross between a W abash

63

i



64 THE PALIMPSEST

river sternwheel boat and an itinerant daguerrian 
c a r / ’ T he reporter regretted that W iard  was un
able to test his craft by a “practical slide on the 
ice.” But the ingenious inventor planned to “have 
it towed up to Lake Pepin by the first boat, 
whether there should be any ice on the lake or 
not.” Ice, it was pointed out, was not necessary, 
for W ia rd ’s boat was constructed so that it 
would float.

Apparently the boat was not given a test, for 
on December 21, 1859, the editor of the Dubuque 
Herald  expressed some doubts regarding the 

great invention” whereby stagecoaches “were to 
be suspended or rendered useless” between 
Prairie du Chien and St. Paul. Indeed, it had 
been noised abroad” that even if a railroad were 
constructed along the banks of the Mississippi,
W iard 's  ice train would have “out-rivaled” it in 
utility.

In January of 1860 W ia rd ’s boat was reported 
to have made a “trial trip” upriver with twenty 
passengers from Prairie du Chien to Lafayette. 
The round trip of approximately sixty miles was 
made in four hours and ten minutes. The loqua
cious W iard , masquerading under the title of 

professor,” was “greatly elated” over the suc
cess of his boat which was destined to usher in a 

new era in steam navigation”. Another ice boat 
was said to have been ordered, to run between 
Galena and Prairie du Chien.
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On June 20, 1860, W iard  ' favored” the editor 
of the Dubuque Herald  with a “sketch of his 
famous invention, and his ideas of ice navigation” 
which were deemed of interest to the people of 
Dubuque and “‘more northern nations.” The 
optimistic inventor believed that the possibilities 
of using the ice boat were boundless since there 
were 26,000 miles of “‘rivers, canals and other 
waters in the north-western States and T erri
tories.” Fully 14,000 miles of this total were 

navigated by steam and other boats” and were 
frozen an average of four months of every year.” 

W iard  believed his ice boat could navigate most 
of these rivers to their sources, since depth of 
water was not an essential factor in its operation. 
He also stressed the tremendous mileage in Can
ada and Russia.

The object of the ice boat, as stated in the 
patent which W iard  obtained, was to so “combine 
a boat with runners and skates as to propel it on 
the ice by locomotive steam power or other equiva
lent motor for the purposes of general travel and 
transportation during the winter in northern cli
mates, and have it under reasonable control for 
such purposes, and at the same time give it the 
requisite buoyant capacity of a boat for safety in 
case the ice should break.”

The ice boat was essentially a “life boat on four 
runners” that was steered by “‘turning the front 
runners by the use of a pilot wheel in the front of

% i 4
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the cabin inside, or in a pilot house above, similar 
to an ordinary steam boat.” The runners were 
shod with “chilled cast iron” and were of “suffi
cient width and length to distribute the weight 
over a large surface of ice.” The boat was pro
pelled by a “light hollow driving wheel from four 
and a half to six feet in diameter, which penetrates 
the ice with its sharp, thin, corrugated edge or 
periphery of steel smoothly polished and penetrat
ing continuously with an elastic pressure that is 
adjustable to any required depth of penetration to 
the extent, if necessary, of the whole weight of 
the rear end of the machine.” This driving wheel 
was placed in the center toward the rear of the 
boat. Steam could be applied “to thaw off any ice” 
with which it might become loaded. Duplicate 
runners could be lowered in passing “a danger
ously thin or weak place in the ice.”

The floor of the cabin was raised above the 
sheet-iron hull, leaving a space twice the depth of 
the boat’s draft. There were entrance halls on 
each side in which were two tin tubes “from the 
floor nearly down to the bottom of the boat open 
from the outside to cold air and the air flowing 
down these tubes is warmed by steam pipes con
veying the exhausted steam and rising above the 
end of the perpendicular tubes escapes up into the 
cabin through perforations in the floor, and out 
through ventilators in the roof, warming and ven
tilating the cabin completely.”
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The cabin was in front with windows of 
double plates of glass, 1 x/ 2 inches apart, with no 

circulation of air between” so as to keep them 
clear in cold weather and free from frost,” 

thereby ensuring an unobstructed view in every 
direction. An apparatus at the rear cut fine chips 
of ice which were carried to an “elevator with an 
endless band,” replenishing the supply of water in 
the boiler, and made “water stations, pumps, pipes, 
and tanks unnecessary.”

An added feature of the ice boat which was 
reminiscent of the Icelander and the Glidiator was 
an arrangement whereby freight could be “moved 
by a locomotive in trains of cars, each a boat, and 
with but one pair of runners.” The freight cars 
were coupled to each other like the cars on a rail
road,” and each pressed “a cutter through the run
ner of the car behind it in the center of its length, 
and by this device the whole train follows in the 
same track.”

W iard  had taken into account the possibility of 
his ice boat getting stuck in a drift or breaking 
through the ice. In that event the engines would 
serve as “stevedore or warping engines to draw 
the boat out of the water, through or over snow 
or any obstruction.” The inventor had provided 

peculiar light anchors” by means of which the 
engines could exert power to warp the boat in any 
direction. “The boat,” W iard  explained, “is 
deeper at the ends, and may rest in the water with
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either end on the ice without danger; and if it 
enters the w ater in an air hole 80 feet in diameter, 
would, with its own momentum, pass over the sur
face of the water and slide out without any of the 
machinery getting foul, as the ordinary runners 
are jointed heaviest at their rear end, and have a 
lock in the joint; that prevents the forward end 
from dipping in passing a hole, and the instant the 
back end leaves the ice the front end springs up to 
enter above the bearing of the duplicate runner.”

W hen “Professor” W iard  lectured at the Julien 
Theatre in Dubuque he exhibited a “perfect 
model” of his novel craft. A Dubuque editor who 
sat in the audience described the inventor as a 
“mechanic” and not a “lecturer.” Nevertheless, 
W iard  impressed him with the “great simplicity” 
of his invention, together with its cheapness, 
strength, lightness, adaptability, and safety. In 
the “humble opinion” of this editor the W iard  
boat was “entirely practical,” and he emphasized 
the desirability of restoring “communication be
tween the river towns, now annually broken off 
by the frosts of winter. This consideration is of 
the first moment to all commercial and business 
men along the upper Mississippi.”

W hatever the public opinion might be concern
ing his ability as a lecturer, W iard  continued to 
exhibit his model and deliver lectures on the sub
ject. In August, 1860, a Red W ing editor de
clared that the inventor of the “much talked of ice
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boat” had expressed “a determination to give a 
lecture” on ice navigation at Red W ing.

W ith  such publicity and the generally favor
able reception of the idea, it was expected that the 
winter of 1860-61 would witness the successful 
introduction of W iard ’s ice boat as an instrument 
of upper Mississippi transportation. There was 
general rejoicing early in 1861 when a Prairie du 
Chien editor announced that the long talked of 
experiment has become a reality — it is no longer 
a myth. It was being removed yesterday from its 
summer berth on to the ice, under the supervision 
of Mr. Sherman, a gentleman from the East. As 
soon as our St. Paul friends will freeze over Lake 
Pepin, they may expect a visit from the Lady 
Franklin.”

But the people of the upper Mississippi were 
again doomed to disappointment. “This greatest 
invention of the age,” said the Prairie du Chien 
Courier of January 24, 1861, “is fated to meet 
more obstacles before its practical utility is dem
onstrated to the world. It was steamed up the 
other day, removed from its house, and — not 
tried. One of the ‘shoes’ or runners came in con
tact with some resisting force, slightually [sic] 
broke. Another delay is the consequence.”

So another season passed. By the winter of 
1861-62 the ice boat seems to have become the 
object of good-natured raillery. Said the Dubuque 
Herald on November 27, 1861, “It is ‘rumored’ on
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‘good authority’ that this boat propelled by Dan 
Rice’s Rhinoceros and Brick Pomeroy’ [a much 
maligned La Crosse editor] will make regular 
trips to the N orth Pole during the coming season 
. . . Persons desiring to travel on this line should 
provide themselves with a ten-inch Columbiad 
and a copy of the La Crosse Democrat, as a means 
of defence against attack from the motive power. 
This will be a popular line.”

During the course of its history, W ia rd ’s ice 
boat was exhibited within an enclosure at Prairie 
du Chien and proved “somewhat remunerative” 
as a show. It failed, however, to inaugurate winter 
transportation on the upper Mississippi: the intro
duction of regular winter service as far north as 
St. Paul came ultimately with the railroad. The 
advent of the iron horse brought to a close the 
efforts of men to conquer the ice-locked Missis
sippi with power sleighs.

T hat such efforts were not entirely beyond the 
realm of actuality is indicated by the fact that 
M artin Mower, of Osceola, Minnesota, invented 
an ice boat that actually made several trips be
tween Stillwater and T aylor’s Falls on Lake St. 
Croix during the winter of 1868-69. The rough 
ice prevented regular trips, however, and the 
project was ultimately abandoned. During the 
winter of 1876-77, a “strange craft” equipped 
with an “iron wheel fitted with spurs” and “pro
pelled by steam on steel runners” kept the people
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living along the St. Croix River in touch with the 
rest of the world. This ice boat was built by a 
resident of Areola, Minnesota, and carried both 
passengers and freight. But the vast stretches of 
the upper Mississippi baffled the best eiforts of the 
pioneers to make it a highway of trade and com
merce during the long winter months.

W illiam J. P etersen

First Boat at St. Paul and Date of Arrival

1870- 1884

1870 Tom Jasper April 11
1871 Diamond Jo April 10
1872 S. S. Merrill April 23
1873 Northwestern April 17
1874 Red W ing April 23
1875 Josie April 25
1876 Savannah April 22
1877 Minneapolis April 17
1878 Annie March 25
1879 Annie April 24
1880 Arkansas April 16
1881 Mary Morton April 30
1882 Keokuk April 22
1883 Mary Morton April 19
1884 St. Paul April 16



Breaking the Ice
A colorful fleet of steamboats lay marshalled at 

the foot of Lake Pepin in the spring of 1857. 
April was drawing to a close but still the ice- 
locked lake presented an impenetrable barrier to 
vessels striving to reach the head of navigation at 
St. Paul. On April 29th twenty-two heavily laden 
steamboats hailing from ports as far distant as 
Cincinnati and Pittsburgh impatiently awaited the 
break-up of the ice. The more venturesome cap
tains had for several days butted the prows of 
their boats against the solid wall in vain attempts 
to crash through.

All at once, on April 30th, a mighty convulsion 
ripped Lake Pepin’s winter coat wide open from 
R ead’s Landing to M aiden Rock, presenting a 
narrow but dangerous lane through which steam
boats might venture. And venture they did! Bat
tering their way through giant blocks of shifting, 
crumbling ice, the W ar Eagle and the Galena 
started up the ice-chocked lake, followed by such 
boats as the Rescue, the H enry Clay, the H am 
burg, the Atlanta, the Conewago, the Sam Young, 
the Golden State, and a dozen others. W hen 
the W ar Eagle stopped to rescue a deck-hand 
who had fallen overboard, the Galena forged

74
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ahead, Captain W . H. Laughton bringing his vic
torious craft up to the St. Paul levee at 2:00 A. M . 

on M ay 1, 1857.
The opening of navigation at St. Paul that year 

was the latest date on record between 1844 and 
1884, though the river had been open at Dubuque 
on M arch 25th and was free of ice at W inona on 
April 1 st. The average date of arrival at St. Paul 
for this period of forty-one years was April 13th. 
The earliest arrival was made in 1858 when the 
Grey Eagle whisked up to the St. Paul levee on 
March 25th. Only three other boats succeeded in 
reaching St. Paul before April 1st, the Annie  tying 
the record of the Grey Eagle when she arrived on 
March 25, 1878.

During pioneer days the arrival of the first boat 
of the season was hailed with delight by river 
towns in Iowa. Isolated throughout the long winter 
months and with only fragmentary news dis
patches trickling in from the outside world, the 
first steamboat arrival was a memorable event and 
remained the topic of conversation for weeks. In 
contrast the towns along the lower Mississippi 
were not concerned with the opening and closing 
of navigation. The levee at St. Louis was blocked 
on an average of only twenty-nine days yearly 
between 1865 and 1882. But as steamboats as
cended the Mississippi above the mouth of the 
Missouri, the opening of navigation became more 
important. Between Keokuk and Dubuque the
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river was ice-locked on an average of from 75 to 
105 days each year. The season of navigation 
for the port of St. Paul averaged only 222 days 
between the years 1849 and 1866, or a little over 
seven months. Ports below the foot of Lake Pepin 
could usually depend on a month more of naviga
tion than St. Paul.

O f course the completion of various railroad 
lines to the Mississippi and the spread of the tele
graph throughout the upper Mississippi Valley 
lessened the interest of most river towns in the 
opening of navigation. W ith  the decline of steam
boating early in the twentieth century the thrill 
attending the opening of navigation became only 
a cherished memory for old-time rivermen.

The inauguration of upper Mississippi traffic 
by the Federal Barge Line in 1927 caused river 
towns once more to consider the handicaps that 
resulted from the limited season of navigation. As 
work on the twenty-six locks and dams progressed 
and river commerce increased, citizens along the 
upper river took a more than casual interest in the 
revival of steamboating. “Ahoy there, you river 
barges!” sang out the Minneapolis Star on April 
12, 1934. “Two thousand-ton omen of Spring, 
vanguard of renewed river traffic, harbinger of 
Spring business, Spring optimism and Spring en
thusiasm! Of all vernal emblems . . . the first barge 
tow is the most impressive and convincing. Robins 
aren’t in it with the first glimpse of the S. S. John

*
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W iard s Steam Ice Car Leaving the Snow on Land for the Frozen River

From, F rank Leslie’s I llustrated Newspaper
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W . W eeks chugging up Oh M an River with 
barges of merchandise from the sunny south.” 
The opening of navigation in 1934 was one day 
earlier than the average between 1844 and 1884.

Twentieth century rivermen no longer thought 
in terms of steam sleighs or steam trains running 
up the frozen Mississippi, for railroad tracks al
ready paralleled both sides. Instead they turned 
their attention to some device for keeping the 
channel open. In May, 1935, the Upper M issis
sippi River Bulletin noted that the U. S. Coast 
Guard cutter Escanaba had cleared the Straits of 
Mackinac of ice and enabled navigation on the 
Great Lakes to open twenty-five days earlier than 
in 1934. There was no reason, engineers declared, 
why inland waterways could not be kept open the 
year round by the use of ice cutters. The prospects 
seemed particularly good on the Illinois River and 
a substantial portion of the upper Mississippi.

On January 21, 1938, Colonel Philip B. Flem
ing announced that the United States Engineers 
in the St. Paul district were considering the ad 
visability of acquiring an ice breaker for the pur
pose of extending the dates of through navigation 
on the upper Mississippi between Prairie du Chien 
and Minneapolis. After pointing out that Lake 
Pepin formed a real bottleneck each winter, 
Colonel Fleming concluded: “It is estimated that 
the use of an ice breaker for the creation of a nav
igable passage in Lake Pepin during spring ice
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break up period should advance the future opening 
dates of through navigation by a period of from 
two to three weeks, and in addition the possession 
of an ice breaker will probably give reasonable 
assurance that tows will be able to operate up to 
November 20, instead of November 10, as at 
present, the above making a total extension in the 
navigation period of approximately one month.”

Three years later, in the spring of 1941, the 
season of navigation at Minneapolis was opened 
by the Federal Barge Line steamer H uck Finn. 
Although Lake Pepin offered less resistance be- 
cause a rise in the w ater softened the ice, Captain 
Raymond Fugina of the Fluck Finn found it no 
easy task bringing his boat through. “Coming 
through Lake Pepin,” the veteran riverman de
clared, “we bucked sixteen-inch ice for ten miles, 
not to mention five miles of lighter ice. It took 
eighteen hours to get through.”

The St. Paul Dispatch was delighted with the 
prospects for 1941. “Fifty-seven tow boats are 
now operating on the upper river between St. Paul 
and St. Louis. Barges of 2,000-ton capacity — 
equal to a 100-car freight train — are common. 
As many as 3}A million gallons of gasoline have 
been brought here in a single tow, and experts 
say that’s only a starter.” This was no mere flash 
of optimism, for when the season of navigation 
closed St. Paul could point with pride to 644,736 
tons of barge traffic compared with 7,108 tons in
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1927, 105,184 tons in 1937, and 598,481 tons in 
1940. The entire upper Mississippi had enjoyed 
a similar growth — approximately 2,000,000 tons 
of freight having been moved between St. Louis 
and St. Paul during the course of the season.

The treacherous attack on Pearl Harbor found 
the upper Mississippi well-prepared for extra war 
duty. The twenty-six locks and dams had been 
completed and a nine foot channel assured. M od
em freight terminals were located at strategic 
points between St. Louis and Minneapolis — those 
at Burlington, Rock Island, and Dubuque being 
among the best. Oil terminals had also been 
planted along the Mississippi encouraging the 
phenomenal growth of oil cargoes to the point 
where petroleum exceeded the combined tonnage 
of all other freight carried on the Mississippi be
tween Minneapolis and New Orleans. On April 
6, 19541, the Davenport Democrat rejoiced over 
the inauguration of a new feature in upper M is
sissippi traffic when the Bob Gresham  and the 
Helen B. arrived at the Bettendorf terminal of the 
Quaker Petroleum Company with four barges of 
gasoline from Galveston, Texas! A few months 
later the Minneapolis Times chronicled the arrival 
of a huge cargo of gasoline from Louisiana aboard 
the Minneapolis H usky  — the only inland oil 
tanker in the United States. Meanwhile, towboats 
were arriving at St. Paul and Minneapolis with 
from 10,000 to 14,000 tons of coal in tow. At the
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same time the Charles F . Richardson astounded 
residents of the Twin Cities when she brought up 
three and a half million gallons of fuel oil weigh
ing 12,800 tons, believed to be the largest oil tow 
ever transported on the upper Mississippi. Such 
figures stand in sharp contrast to the 2200 tons of 
freight discharged at the St. Paul levee in 1857 by 
twenty-two steamboats!

One of the first efforts of the United States 
Coast Guard following Pearl H arbor was to ex
tend the season of navigation on the upper M issis
sippi and Illinois rivers. The first experiments 
were undertaken on the latter stream, where the 
steamers Illinois and Tom Saw yer of the Federal 
Barge Line experienced considerable success. The 
Illinois received a tremendous ovation at Alton in 
mid-January when she plowed upstream through 
eight-inch ice to begin her work. By January 22, 
1942, Captain S. S. Yeandle of the Ninth Naval 
District at St. Louis was able to report that condi
tions on the Illinois River were rapidly returning 
to normal despite some unusually thick ice. On 
one occasion it took the combined efforts of the 
Tom Sawyer, the Shepard, and the Sylvia T. to 
open a gorge near Marseilles composed of ice 
from twelve to fourteen inches thick.

Not enough equipment was available in the 
spring of 1942 to tackle the upper Mississippi, 
hence it was not until mid-M arch of 1943 that 
the United States Coast Guard undertook to open
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that very stubborn stream. The Del Commune of 
the United States Engineers fleet was fitted with 
an 85-ton Amsterdam-like ice plow — an ingen
ious device in the shape of a horse-collar which en
circled the bow of the boat. Filled with water to 
increase its weight, this plow bore the brunt of 
the attack against the ice and protected the Del 
Commune from damage. As the enormous collar 
was driven forward on top of the ice, the weight 
was sufficient to break through eight-inch ice with 
ease, but in thicker ice the going was slower.

The Del Commune met its first difficulties at 
Clarksville, Missouri. There a huge ice gorge 
blocked the way but persistent bucking and smash
ing finally broke the jam and the Del Commune 
continued northward, passed Muscatine on M arch 
16th and arrived at Dubuque on M arch 18th. The 
powerful boat failed in her attempt to smash the 
twelve- to eighteen-inch ice which bracketed the 
river five miles north of Dam Eleven and was 
forced to return to Dubuque for repairs, where she 
remained until M arch 29th. The unseasonably 
cold weather was an important factor in Old M an 
River winning this battle against the best efforts of 
the Coast Guard.

Muscatine did not greet its first commercial tow 
in 1943 until M arch 21st when the Stanolind A  
with her four-barge oil tow passed through Lock 
Sixteen. The Tom Saw yer , equipped with an ice 
plow, had preceded the Stanolind A  up the river.
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According to Mabel Bartenhagen, veteran Mus
catine river reporter, the Sawyer had met plenty 
of ice on the way up. “The ice plow shows evi
dence of the heavy-going the boat has encountered 
on the trip up the river. The rail on the plow on 
the port side was broken off and on the starboard 
side the rail was bent and out of line. The paint 
has been scraped off the plow showing the red lead 
all the way to the top of the plow."

A better opportunity was afforded the United 
States Coast Guard in the spring of 1944. Al
though the season of 1943-44 was comparatively 
mild, efforts to open the upper Mississippi did not 
get under w ay until mid-M arch. On Saturday, 
M arch 11th, the Federal Barge Line towboat Tom 
Sawyer fitted with an Amsterdam ice plow, passed 
upstream through the Rock Island locks. The 
Sawyer was followed by the Coast Guard Cutter 
Sycamore, also fitted with an ice plow. The boats 
were opening a channel for the first tow of the 
season which was expected to reach Davenport 
late on Sunday or early M onday. The Clinton 
Herald reported the Tom Sawyer passing through 
the Chicago and North W estern  drawbridge at 
2:21 P . M . on Saturday, closely followed by the 
Sycamore.

The speed with which the boats traveled from 
Davenport to Clinton is evidence that ice offered 
little hindrance. Much the same conditions pre
vailed as far north as Dubuque, though solid ice



still remained above Dam Twelve at Bellevue. 
The Dubuque Telegraph-Herald reported a “ris
ing trend” in prospect but no serious floods cur
rently indicated. “The pools are frozen imme
diately above and as far upstream as can be seen 
from the dams. Some breaking of the ice is to be 
expected over this weekend.” By Tuesday, 
March 14th, the Telegraph-Herald recorded that 
Much of the ice which remains, and most of 

which is confined to the reaches immediately above 
the dams should become broken today, and much 
of it should move out today and tonight. The ice 
has become quite soft in the pools, with many 
openings appearing, while below the dams only 
shore ice or floating ice is reported for several 
miles.” From Dubuque the Tom Sawyer set out 
for Minneapolis on M arch 15th and reached the 
United States locks at Lynxville at noon on the 
16th. The river along the entire eastern border of 
Iowa was open to navigation by mid-March.

It was not until M arch 13th that the first com
mercial tow of the season arrived at Davenport, 
the powerful 1200-horsepower diesel towboat 
W ayne H. shoving five barges of petroleum prod
ucts through the Rock Island locks and up to the 
Bettendorf terminal of the Paroland Oil Company. 
The W ayne H. had reached Lock Sixteen at M us
catine on Sunday night but was unable to make 
an early start M onday morning because of fog. 
Floating ice proved to be no handicap, however,

BREAKING THE ICE 83
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and despite the absence of river buoys she was 
able to put in at Davenport Monday afternoon.

Some idea of the activity attending the opening 
of navigation in 1944 may be gleaned from the 
river news contained in the newspaper columns 
of a typical Mississippi river town. Since Daven
port lies about midway between Keokuk and 
Dubuque it forms a fairly representative Iowa 
river town. Moreover, the Davenport Democrat 
is particularly alert to river news. Following the 
arrival of the W ayne H. on M arch 13th, the Kan
sas C ity Socony arrived on M arch 17th with a 
large cargo for the Socony Vacuum terminal. The 
Tr^C ities  was reported in the Canton pool 
(formed by Dam T w enty) also headed for Betten
dorf with gasoline. The arrival of huge cargoes of 
fuel oil and gasoline did much to relieve shortages. 
It should be pointed out that the W ayne H .t the 
Kansas City Socony, and the Tri-Cities probably 
discharged a greater tonnage for the Davenport 
area than would have been delivered there by a 
hundred boats of pioneer days.

H ard in the wake of these oil tows came the 
coal barges. The first through tow of the season 
consisted of four barges containing 8800 tons of 
coal, according to President C. C. Thompson of 
the Federal Barge Line. The steamer H uck Finn 
had left Alton, Illinois, with this immense tow on 
M arch 14th and arrived at the Davenport lock 
with it at 8:30 a . m . on M arch 21st. The Huck
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Finn, the James W . Good, and the Patrick Hurley, 
together with the Tom Sawyer, which was en
gaged in breaking a channel through the ice on 
Lake Pepin, were scheduled to form the upper M is
sissippi fleet for the Federal Barge Line in 1944.

Ten days later, on M arch 27th, the Davenport 
Democrat reported ten towboats in the Rock 
Island district and prophesied that the year 1944 
would set new tonnage records. The Patrick 
Hurley, the Helena, the W heelock W hitney, and 
the M idw est Cities had passed through the locks 
in the preceding twenty-four hours and the Tri- 
Cities and the Twin-Cities were both in the dis
trict. The Kansas City Socony had put in its 
second appearance at Bettendorf while the Stano- 
lind A  made her initial appearance.

Despite this activity in the Rock Island district, 
the season of navigation had not yet opened at St. 
Paul. The ice on Lake Pepin was still reported to 
be hard and clear and 20 inches thick” on M arch 
23rd and the Coast Guard ice breaker Fern lay at 
W abasha, Minnesota. V eteran rivermen looked 
back with triumph to the good old days when the 
Grey Eagle and the Annie  (frail craft compared 
with modern steel towboats) reached St. Paul on 
March 25th. M any of these old timers have 
scoffed at the effectiveness of ice plows, but their 
skepticism was shaken somewhat when the Fern 
plowed through Lake Pepin on Tuesday morning, 
March 28th, and reached St. Paul the same after
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noon. It was the earliest opening in fourteen 
years and tied the record established by the M il
waukee in 1860. In the wake of the Fern came 
the Demopolis, the H uck Finn, and the Helena .

The relative mildness of the winter of 1943-44, 
the power of modern towboats and the ingenious 
nature of such devices as the Amsterdam ice
breaker, the desperate need of solving the trans
portation bottlenecks of W orld  W a r II, the neces
sity of conserving precious motor fuel and tires, 
the urgency of diverting hard-pressed railroad 
tank cars to the more populous Atlantic seaboard, 
and the overwhelming demands on railroads, 
tankers, and pipe lines to provide military depots 
with the material of war — all these factors point 
to greater use of river transportation, particularly 
by shortening the closed winter season.

It does not seem unreasonable to suggest that 
the Davenport-Bettendorf area might have been 
kept open eleven months during the season 1943- 
44, instead of nine months. The strategic character 
of this region, the vital service the upper Missis
sippi might be called upon to play in transporting 
the ordinary demands of the upper Mississippi 
Valley for fuel oil and coal during protracted cold 
spells, demand ice-breaking equipment sufficient 
to keep the river in use much farther north.

W illiam J. P etersen



Crashing Through - in 1962
Since the close of W orld  W a r II the United 

States Coast Guard has attempted to keep the Illi
nois River, and the Mississippi between St. Louis 
and Cairo, open during the long winter months. 
Each spring, however, one of its ice breakers from 
the Illinois is withdrawn to speed up the opening 
of navigation on the Upper Mississippi. In recent 
years this assignment has been drawn by the 
United States Coast G uard Cutter Fern , a sturdy 
900-horsepower craft that had been built at Blair, 
Nebraska, for buoy-tending work.

In the spring of 1962 two members of the Des 
Moines Register staff, James F. W ilt and Del 
Borer, boarded the Fern at Keokuk for a bone- 
chilling twenty-five hour trip between the Gate 
City of Iowa, and Burlington. The Fern had a 
heavy Amsterdam plow attached to her bow which 
she pushed forward on the ice, breaking it up and 
creating a channel through which the impatient 
towboat captains could steer their tow.

The crew of the Fern had been hard at work on 
the Illinois River all winter and were looking for
ward with keen anticipation to returning to their 
home port of Dubuque where a number of them 
resided. But first they must crash through the icy
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barrier that King W in ter had fastened upon the 
upper Mississippi. Once in Dubuque, the Amster
dam plow would be removed and the Fern made 
ready for her regular summer work of tending 
buoys and other aids to navigation between Du
buque and Minneapolis.

It took the Fern twenty-five grueling hours to 
make the forty miles from Keokuk to Burlington, 
a distance the average large towboat could make 
in one-fifth the time. Eight, ten, and even fifteen 
foot ice still bracketed the Mississippi. W hen 
twelve and fifteen foot ice was encountered, the 
Fern could only break ice the distance of her own 
length and would then have to back up for another 
onslaught. The continual crashing of the Amster
dam plow into the ice jarred everyone aboard the 
sturdy craft and made sleep virtually impossible. 
It was with no little relief, perhaps, that the tired 
newsmen aboard bade Captain J. C. Henthorn 
adieu at Burlington, and left the Fern to con
tinue her battle up the ice-locked Father of 
W aters.

W illiam J. P etersen



O P E N IN G  A N D  C L O SIN G  O F  N A V IG A T IO N  
A T  M U S C A T IN E — 1837-1861 

T heodore S. Parvin Meteorological O bservations— 1851-1860

Year Open Closed Year Open Closed
1837 Feb. 14. '38 1851 Feb. 21 Dec. 18
1838 Mar. 24 Dec. 4 1852 Feb. 24 Dec. 19
1839 Mar. 1 Jan. 15. '40 1853 Feb. 25 Dec. 31
1840 Feb. 29 Dec. 31 1854 Mar. 1 Jan. 22. '55
1841 Mar. 1 Dec. 27 1855 Mar. 7 Dec. 25
1842 Feb. 28 Nov. 27 1856 Mar. 29 Dec. 6
1843 Apr. 8 Jan. 24. '44 1857 Feb. 27
1844 Feb. 23 Dec. 27 1858 "Neither closedl nor
1845 Feb. 18 Dec. 1 opened.’

>

1846 Jan. 20 Jan. 6. '47 1858 Jan. 7. ’59
1847 Mar. 19 Dec. 15 1859 Feb. 21 Dec. 8
1848 Feb. 16 Dec. 15 1860 Feb. 28 Dec. 15
1849 Feb. 13 Dec. 17 1861 Mar. 2 Dec. 28
1850 Feb. 19 Jan. 30. '51 1862 Mar. 25

U. S. ARMY E N G IN E E R S R E P O R T  O N  O P E N IN G  A N D  C LO SIN G  
OF N A V IG A T IO N  A T  M ISSISSIPPI RIV ER LOCK & DAM NO. 15

Date of Date of Date of Date of Annual
first last ice ice traffic Number c

Year traffic traffic freeze-up break -up tonnage lockages

1938 Mar. 12 Dec. 10 1.160.365 708
1939 Mar. 15 Dec. 17 1,084.728 662
1940 Mar. 28 Dec. 1 1.649,901 1,006
1941 Mar. 15 Dec. 11 2,072.153 1,264
1942 Mar. 15 Dec. 1 Averaqe Average 1,997.184 1,218
1943 Mar. 21 Dec. 3 1.594,581 973
1944 Mar. 13 Nov. 28 Dec. 9 Mar. 8 1.685.287 1,028
1945 Mar. 19 Dec. 6 1,765.486 1,077
1946 Mar. 10 Dec. 7 2.578,857 1,573
1947 Mar. 12 Dec. 26 2,615,653 1.596
1948 Mar. 17 Dec. 10 2.966,270 1.809
1949 Mar. 16 Dec. 4 3.351.762 2,248
1950 Mar. 9 Dec. 6 Nov. 24 Mar. 5 3.896.771 2,215
1951
4 mam Mar. 13 Dec. 12 Dec. 15 Mar. 22 3.947,964 2,164
1952 Mar. 5 Dec. 12 Dec. 17 Mar. 6 3,625,619 2,217
1953
4 ✓X mm m Feb. 25 Dec. 9 Dec. 15 Mar. 9 4,450,929 2,459
1954
4 mm m̂ Mar. 2 Dec. 16 Dec. 11 Mar. 6 5.035.566 2,712
1955 Mar. 8 Dec. 12 Nov. 29 Mar. 28 5,892,748 3,161
1956 Mar. 6 Dec. 2 Dec. 9 Mar. 13 6.116.409 3.601
1957
a mm Mar. 2 Jan. 1, '58 Dec. 11 Feb. 28 6.444,831 4,200
1958
A xx mm Mar. 9 Dec. 10 Nov. 30 Mar. 11 7.352.516 4,833
1959 Mar. 6 Dec. 24 Nov. 17 Mar. 11 7.752,592 5,250
1960
4 xx m Mar. 31 Dec. 22 Dec. 12 Mar. 30 8.405,358 5,365
1961 Feb. 27 Dec. 15 Dec. 11 Feb. 18 8,341.497 5.654
1962 Mar. 21 Dec. 24 Dec. 12 Mar. 19 8,964.435 5,129

Note 1: Tonnages 1938 through 1947 are weighted averages. 

Note 2: Lockages 1938 through 1948 are weighted averages.
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