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Twenty-Five Years of Canal History in the National Canal Museum’s Canal History and Technology Proceedings – A Review

Robert J. Kapsch
“If it’s not written, it didn’t happen.”



Charles E. Peterson, Founder of the Historic American 

Buildings Survey, on the significance of History in general and on written documentation in particular.
INTRODUCTION
      The year 2005 marks the twenty-fifth anniversary of the National Canal Museums’ annual canal history and technology Symposium and the resultant annual publication Canal History and Technology Proceedings.   This paper is a review of the fifty-nine canal history papers presented at those symposia and placing them in the context, through footnotes, of American canal history literature. 
      Over the last several years, I was pleased to have been asked by National Canal Museum historian Lance Metz to contribute four papers on canal history to various annual symposia.  For a significant part of my recent past, I knew spring was coming when I was at Lafayette College overlooking Easton, Pennsylvania, in March participating in the Symposium.  It has been a good experience.
      In discussing how to best mark the twenty-fifth anniversary of the Symposium and the resulting Proceedings, Lance and I decided upon a review of the canal history papers contained in the first twenty-five years of Canal History and Technology Proceedings which would also these papers within the context of the recent canal history literature.
      The annual March Symposium and the resulting Canal History and Technology Proceedings contain much more than canal history.  By selecting canals as the topic of this review paper it is not suggested that other contributions made at this Symposium on other subjects, such as iron and steel, railroads, mining, textiles and a host of other technological subjects, should be ignored.  Nor is it suggested that canals have some intrinsic importance that makes this subject more important than other topics.  But canals are an important component in the early technological history of this country, it is a topic that is specifically mentioned in the name of the Proceedings, and it provides a convenient focus on the accomplishments made by the National Canal Museum’s annual Symposium.  
      In that last twenty-five years, thirty-five scholars and researchers have presented fifty-nine scholarly and learned papers on canal history at this annual Symposium.  This is about one third of the total number of papers that have been presented in this time.  The quality of these papers have been kept to a high standard by their review by Lance Metz prior to presentation and publication and, if necessary, by one or more of the consultants to the National Canal Museum who have volunteered over the last twenty-five years to review papers in a timely manner.

      The annual Canal History and Technology Symposium was the idea of Lance Metz.  He based the organization of this symposium on the symposium run by the late Thorwald Torgerson of the Roebling Chapter of the Society for Industrial Archeology.   Lance decided to organize a Symposium that would be of interest to both professional historians and interested individuals.  From the very first Symposium, held in 1982, Lance insisted that the proceedings of this Symposium be published.  Each year, Proceedings of the Symposium, the papers presented, are published by the National Canal Museum.  It is these Proceedings that set this Symposium apart from the many other history conferences and symposia that do not publish proceedings.  Publication of the Symposium’s Proceedings is made possible by grants from the Loomis Fund at Lafayette College.  This fund was established by President Loomis of the Lehigh Valley Railroad.  Lafayette College was encouraged by the late Professor Charles Best to make funding available from this fund to the National Canal Museum to support publication of the Proceedings.
      Since the inception of the annual Symposium, Lance Metz and the National Canal Museum have also had a policy of publishing all papers in the Proceedings such that all Symposium participants receive the complete Proceedings the day of the Symposium – one of the few history conferences to do so.  Since 1989 the job of editing and producing the Proceedings has fallen to Ann Bartholomew, herself an author on canal history.
  It is largely Ann that has made the Proceedings the well edited, well designed, and well illustrated work that it is.  Because of her expertise in technological history, Ann can also review papers for content as well as for editorial matters.  An added benefit is that she is also very pleasant to work with.
      The annual Symposium on canal history and technology and the resultant Proceedings fill a large gap in our knowledge-base on the history of American canals.  At one end of this knowledge-base are the monographs and books that have been published on canal history.  But it is difficult to publish a book on all but the most popular canal topics.  Publishers, even university presses, want a return on their publishing investment.  This is frequently difficult to achieve with books on canal history.  Canal history is simply not as popular as Civil War history or American Railroad history.  Expected sales frequently do not justify publishing costs.  Many otherwise deserving manuscripts are turned down for publication for this reason.
      At the other end of our knowledge-base on the history of American canals are the numerous canal societies and their newsletters.  It is these societies that are the life blood of those interested in American canal history.  But the format of these newsletters is usually limited and rarely permits lengthier articles or papers.  It may also be difficult to retrieve these papers.
      Between these two extremes is the annual Symposium on canal history and technology and Proceedings.  Format for the published papers within Proceedings is not particularly limited and scholarly and informed papers can be written and presented on very specific canals, canal topics or technologies that could not be published elsewhere.  Proceedings has the additional benefit of being widely disseminated.  Five hundred copies are typically published for each conference.  These go not only to individuals that attend the symposia but also to a wide range of libraries throughout the country insuring the future accessibility of these papers through interlibrary loan.  In recent years the National Canal Museum has adopted a pricing policy of selling back issues at $5 per copy.  This welcome pricing policy means that individuals can collect the complete run or almost complete run (Volume XI is relatively inaccessible) of Proceedings at not an outrageous cost.  




Bibliographies/Reviews of Canal Literature

      Since this paper is intended to place the scholarly contributions of past symposia within a context of the existing canal literature, perhaps a good place to begin is with the available canal history bibliographies and reviews.  Only a few are available.  The most comprehensive bibliography is probably Albright Zimmerman’s A Canal Bibliography With a Primary Emphasis on the United States and Canada.
  Zimmerman is a frequent contributor to the annual Canal History and Technology Symposium and is a former President of the Pennsylvania Canal Society.  His bibliography is expectedly very strong on Pennsylvania canal subjects.  An earlier review of the literature is Ronald E. Shaw’s, Canals in the Early Republic: A Review of Recent Literature.
 
General Works on Canal History

      Next are the general histories on canal history.  General, encompassing publications on the history of American canals are somewhat out of style and certainly are longer than the format allowed within Proceedings.  A few should be mentioned.  Alvin Harlow’s Old Towpaths: The Story of the American Canal
 represents the first comprehensive survey of American canals.  The next general canal survey was George Roberts Taylor’s, The Transportation Revolution, 1815 - 1860.
  And there are others.

      A series of special note is the short canal articles in the eight pamphlet series, William H. Shank (ed.), The Best from American Canal.
  These articles were compiled from American Canals the newsletter of the American Canal Society.  These eight pamphlets provide a good overview of American canal history.  Also of interest is his pamphlet, also with short articles, Towpaths to Tugboats: A History of American Canal Engineering.
 
      There were also contemporaneous descriptions of the American canals constructed at the beginning of the nineteenth century.  One of the most extensive was Franz Anton Ritter Von Gerstner, Die Innern Communicationen der Vereinigten Staaten von Nordamerica (1842-1843).
  Von Gerstner was a German writing of American canals and railroads for a German audience.  There are other contemporaneous descriptive publications of these early American canals.

CANALS OF NEW ENGLAND
The Middlesex Canal
      In reviewing the canal papers published in Proceedings over the last twenty-five years, a reasonable place to begin might be New England.  One of the oldest canals in the country was the Middlesex Canal in Massachusetts.  The company was incorporated in 1789 and the canal was not totally completed until 1808.  The canal extended twenty-seven miles from Chelmsford, on the Merrimack River, two miles above Lowell, Massachusetts, to one of the inlets of the Charles River, in Charlestown.   At the 1987 Symposium, Thomas Proctor presented his paper, The Middlesex Canal: Prototype for American Canal Building (Volume VII),
 in which he puts forth the argument that the Middlesex Canal was an engineering school for early American engineers.  Initially English engineer William Weston,
 brought from England to work for the Schuylkill and Susquehanna Navigation Company, was hired as engineer for the Middlesex Canal.  He arrived July 13, 1794 and after less than three weeks of work charged the company $2,107.93
 -- an enormous amount of money at a time when skilled workmen earned $1 per day.  The company could not afford Weston and turned to Americans to direct the work: Loammi Baldwin
 and James Sullivan.  By the time the canal had been completed (1808), the five Baldwin sons (Cyrus, Loammi, Jr.,
 James, George and Benjamin) had become well versed in engineering, as well as Sullivan’s son (John).
  Along with Benjamin Wright
 in New York State and the engineers he trained on the Erie Canal, an American cadre of canal engineers was established.  This was augmented by European engineers who emigrated to America,, such as  James Brindley
 (nephew of the famous English canal engineer) in Pennsylvania and Delaware, Benjamin Henry Latrobe
 in Washington, D.C., Delaware and Pennsylvania; and John Christian Senf
 in South Carolina.  Proctor’s paper can be read with benefit alongside the two monographs available on the Middlesex Canal: Mary Stetson Clarke, The Old Middlesex Canal
 and Christopher Robert’s pre-war book.  The Middlesex Canal, 1793 – 1860.
  

The Enfield Canal and Other Canals of the Connecticut River
      Whereas the Middlesex Canal may be the most important early canal in New England, the Connecticut River was the region’s most important river and was improved for navigation.  At the 1994 Symposium Michael S. Raber and Patrick M. Malone provided a presentation on the last major nineteenth century navigational improvement on the river: Navigation and Waterpower: The Connecticut River’s Enfield Canal (Volume XIII).
  Undertaken by the Connecticut River Company, the Enfield Canal (later called the Windsor Locks Canal) was constructed 1827-1829.  The company retained two engineers at different times, Holmes Hutchinson and Canvass White.
  The Connecticut River gave birth to a number of navigation schemes, including the South Hadley Canal (1793-1794) which included the country’s first inclined plane.
  Raber and Malone’s paper provide us an overview of most of these developments.  This paper can be read in conjunction with Charles Rufus Harte’s pre-war paper, Connecticut’s Canals.
  
CANALS OF NEW YORK
The Erie Canal
      The building of the Erie Canal is the great achievement of American canal building in the nineteenth century.  Thomas X. Grasso and Craig S. Williams at the 1998 Symposium presented the story of one of the greatest construction achievements on the Erie Canal: The Erie Canal’s Great Embankment Across the Irondequoit Valley: Bushnell’s Basin to Pittsford, New York (Volume XVII).
  Located just east of Rochester, New York, the Irondequoit Valley represented a substantial obstacle to the first Erie Canal.  Engineer James Geddes in 1808 found the solution.  By having the canal follow a sand ridge, known to geologists as an esker (a meltwater deposit from a glacier), Geddes designed the canal to cross Irondequoit Creek on what came to be known as the Great Embankment – an earthen work forty to fifty feet above Irondequoit Creek, the creek passing underneath in a culvert 245 feet long, seventeen feet high and having a span of twenty-six feet.
  The Great Embankment was completed in 1822.  Grasso and Williams’ paper, like most of the papers in Proceedings, include numerous maps and illustrations permitting the reader to grasp Geddes’ accomplishment at Irondequoit Creek.

      The following year, 1999, a second presentation was made on the Erie Canal: Larry Lowenthal presented his paper, The Second Critical Period of the New York State Canal System (Volume XVIII).
  For Lowenthal, the first critical period was its construction (1817-1825) and early operation (1825-1862).  The second critical period began in 1862 when a period of stagnation set in on the Erie Canal.  The Erie Canal began losing market share.  In 1851, for example, the Erie Canal carried 83 percent of the nation’s entire shipment of grain; by 1871 this percentage had fallen to 30 percent.
  By 1874 the New York Central hauled more grain than the Erie Canal.
  Advocates of the Erie Canal urged its revival.  A first step was to abolish the tolls, which took place on January 1, 1883.
  Next they focused on physically improving the Erie culminating in the “Nine Million Dollar Canal Act” of 1895 which would have deepened the entire canal to nine feet.
  Appropriations, however, were insufficient.  Political action continued and eventually culminated in the construction of the New York Barge Canal.
      These two papers illustrate entirely different aspects of the history of the Erie Canal and illustrate how the papers published in Proceedings, augment and complement the available books and monographs on the subject.
  There are of course numerous published books on the Erie Canal.  Noble Whitford’s, History of the Canal System of New York,
 although almost one hundred years old, continues to impress.   Also impressive is Henry Wayland Hill, Waterways & Canal Construction in New York State.
   Readable is George E. Condon’s, Stars in the Waters: The Story of the Erie Canal.
  Books on the Erie Canal available from the National Canal Museum book store include: Peter L. Bernstein’s, Wedding of the Waters: The Erie Canal and the Making of a Great Nation;
 Russell Bourne’s Floating West: The Erie & Other American Canals;
 Ronald E. Shaw’s Erie Water West: A History of the Erie Canal, 1792  –  1854; 
 and Daniel F. Larkin  New York State Canals: A Short History.
  There are, of course, numerous other publications as well as extensive State of New York government reports.
      There are comparatively few papers and publications on the predecessor works to the Erie Canal.  An excellent exception is Phillip Lord’s   The Covered Locks of Wood Creek.
  The  paper is on the Western Inland Lock Navigation Company improvement of Wood Creek, constructed in 1802, extending six miles west of Rome, New York, to Little Canada Creek.  In 1802 the company constructed four wooden locks overcoming a twenty-seven foot elevation.  Benjamin Wright was engineer.  The author discusses the roof structures built over these locks.  Wood Creek was part of the Mohawk-Oneida waterway corridor that predated the Erie Canal.   

The Junction Canal
      The completion of the Erie Canal spurred the construction of feeder or branch canals throughout New York State.
  Charles Petrillo at the 1991 Symposium discussed one of these: The Junction Canal (1855-1871): Elmira, New York, to Athens, Pennsylvania. (Volume X).
  The Junction Canal was important as it was the link between the extensive State of New York canal system and the equally extensive State of Pennsylvania canal system.  It also had regional importance as a coal-hauler.  The need to economically export coal from the Wyoming Valley to central New York State was the impetus to develop a canal, the Junction Canal, southeasterly from Elmira, New York, following the Chemung River where it would cross the Pennsylvania/New York state line (a distance of approximately seventeen miles) and where it would connect with the northern terminus of the North Branch Extension Canal which connected to Athens, Pennsylvania.   The Junction Canal Company was authorized by the New York Legislature in 1852 and by November 1855 was open.
  The North Branch Extension Canal was sold by the State of Pennsylvania in 1858 as part of the state-wide sell off of canal assets and the canal became part of the North Branch Canal Company.  Through interlocking investors this company operated with the Junction Canal Company.
  The waterway continued in operation until 1871.
The Delaware and Hudson Canal
      The Delaware and Hudson Canal, from northeast Pennsylvania and across southern New York, has captured the interest of many canal historians.
  At the 1993 Symposium Larry Lowenthal provided historical context of this canal in his presentation, Delaware and Hudson Canal: Its Place in the Development of America’s Anthracite Tidewater Canals and Its Effects on Ulster County, New York, (Volume XII).
  Lowenthal is an excellent choice for this as he is an author of the definitive, well researched book on this canal.

      For Lowenthal, the history of the Delaware and Hudson Canal was all about anthracite.  By the late eighteenth century anthracite was well known in northeastern Pennsylvania but could not be brought to market.  In fact, as written by Lowenthal, the country found it less expensive to import British coal than to develop its own sources.  The impetus for a transportation link between Carbondale and the Hudson River came from the Wurts brothers of Philadelphia (Maurice, William, Charles Stewart and John).  Benjamin Wright performed a detailed review of its proposed route.  John Bloomfield Jervis
 became chief engineer.  Financially the enterprise was quite successful.
      The crown jewel of the Delaware and Hudson Canal was the Roebling-designed suspension bridge across the Delaware River documented by Robert Vogel of the Smithsonian Institution and the Historic American Engineering Record.
  In the last twenty-five years, the National Canal Museum’s Symposium has had three papers on Roebling’s connection with the Delaware and Hudson Canal and the aqueduct over the Delaware River: at the 1984 Symposium Peter Osborne III presented, The Delaware and Hudson Canal Company’s Enlargement and the Roebling Connection, (Volume III);
  Harlan D. Unrau and Sandra Hauptman at the same Symposium presented their paper, Roebling’s Delaware Aqueduct During the 20th Century, (Volume III);
 and finally at the 1987 Symposium Sandra Speers presented, The Restoration of Roebling’s Delaware and Hudson Aqueduct, (Volume VI).
 
      Peter Osborne’s paper, …The Roebling Connection, was made possible by the then recent acquisition of the Russell F. Lord Collection of over 10,000 items by the Minisink Valley Historical Society.  Lord had been Chief Engineer of the Delaware and Hudson Canal and was in charge of the enlargement of the Delaware and Hudson, first proposed in 1842.  As part of this enlargement Roebling would build four aqueducts for the canal, the largest being across the Delaware.  The first contact between Lord and Roebling took place in 1846 and work began the following year.  The aqueduct was completed by 1847 and the enlargement was completed by 1851.  It was a great success as shipments on the Delaware and Hudson in 1851 were double that of the 1846 season.
      Roebling’s Delaware and Hudson Canal aqueduct over the Delaware had a long life.  But in 1898 the canal was abandoned and Roebling’s aqueduct began the second phase of its life, a story told by Unrau and Hauptman.  By 1908, the aqueduct had become the property of Charles Spruks, a lumber dealer.  He bought the aqueduct to get his logs across the river to the railhead at Lackawaxen.  As a sideline he built a toll house and charged local traffic for crossing the river.  He would retain ownership of the aqueduct until 1930 when he sold it to the Lackawaxen Bridge Company.  By the 1970s the structure began to receive significant national attention.
      The national attention directed toward Roebling’s suspension aqueduct in the 1970s led to its acquisition by the National Park Service in 1980 and to its restoration, the subject of Sandra (Hauptman) Speers paper.  This project had three phases: one, the restoration of the cable and masonry reconstruction of the icebreakers; two, the reconstruction of the superstructure and approach roads; and three, reconstruction of the trunk walls, towpaths, electrical and lighting systems, and site improvements.  Roebling’s aqueduct for the Delaware and Hudson Canal has been preserved for the next several hundred years. 
CANALS OF NEW JERSEY
The Morris Canal
      The Morris Canal has captured the interest of many canal historians primarily because of its system of inclined planes.
  The canal Symposium has had two papers presented on different aspects of the Morris Canal: in 1989 William M. Ferraro presented, Biography of a Morris Canal Village: Bowerstown, Washington Township, Warren County, New Jersey 1820-1940 (Volume VIII),
 and in 1993 Robert Geelan presented, Early Traffic on the Morris Canal (Volume XII).

      The impact of early American canals on the region it serves is a subject that needs to be more frequently explored.  Ferraro explores one such case: the impact of the Morris Canal on Bowerstown, New Jersey.  A small village, then called Fairmount, was established around Morris Canal Plane Seven West by 1830.  Morris Canal inclined planes were impressive and Plane Seven West was no exception: 1,264 feet long and seventy-three feet high.
  The village grew from fifty people in 1850 to over a hundred by 1860.
  The village hit the peak of its prosperity in 1870 when the Morris Canal was shipping over 700,000 tons of freight.
  The decline began in 1871 when the Lehigh Valley Railroad leased the Morris Canal.  But the railroad was principally interested in the canal’s land holdings in Jersey City rather than furthering the interests of the Morris Canal.  Traffic on the canal gradually declined over the next four decades.
  Despite this decline, population in the town at Plane Seven West remained relatively stable through 1910.  Navigation on the canal, reduced to a trickle since 1902, came to an end in 1924. The town’s decline, as detailed by Ferraro, followed.
      Geelan’s paper, Early Traffic on the Morris Canal, is a quite different paper.  Geelan was able to gain access to the Account Book for Plane No. 9 East, at Montville, New Jersey, kept by plane tender Ezekial B. Hennion.  His paper is based on this document.  Quite a bit of interesting data is included.  This account book indicates the date the boats passed the inclined plane, the boat name, the master or owner of the boat, where it originated, where it was bound, type of cargo (or empty), amount of tonnage, rate per ton, amount received for each paper, number of passengers and the total sum received.
  In short, this account book includes detailed information on the operation of the canal that could not be discovered elsewhere.
      These two quite different papers provide micro studies of aspects of the larger canal.  They therefore augment our knowledge from published  sources.
 
CANALS OF PENNSYLVANIA
      Pennsylvania was one of the most active canal-building states during the canal mania of the early nineteenth century. William Shank’s The Amazing Pennsylvania Canals
 provides a good overview.  Theodore B. Klein’s 1901 publication, The Canals of Pennsylvania and the System of Internal Improvement, With a Supplement, A Select Bibliography on Pennsylvania Canals,
 is also helpful and available in reprint.  The most complete bibliography on canals of Pennsylvania is Albright Zimmerman’s A Canal Bibliography With a Primary Emphasis on the United States and Canada.
 Also see Peter A. Wallner, Pennsylvania Canal System, 1825-1857.
 
      A number of papers have been presented at the Symposium providing a general view of the total scope of canal activities within Pennsylvania.  These include the papers presented by Spiro G. Patton, who provides us with four papers each with different insights into the phenomena of canal activity in Pennsylvania: at 1982 Symposium, Railroad Versus Canal in the Southern Schuylkill Anthracite Coal Trade, (Volume I);
 at the 1984 Symposium, Anthracite Canals and Urban Development: The Case of Reading, Pa., (Volume IV);
 at the 1987 Symposium, Canals in American Business and Economic History: A Review of the Issues, (Volume VI);
 and at the 1989 Symposium, Transportation Innovation and Market Expansion for an Industrial City: Reading in the 19th Century, (Volume VIII).

      For canals to have been built in Pennsylvania in the late eighteen century and early nineteenth century, canal technology had to be imported from Europe.  Canal promoters in Pennsylvania made repeated and continuing investigations of that new canal technology. Two papers have been presented to the annual Symposium addressing the subject of the technological transfer of European knowledge and experience to Pennsylvania.  At the 2004 Symposium John Weinhold presented, Pennsylvania’s Early Transportation Infrastructure and Some of the Efforts to Improve It: Part 1 – Prior to 1824, (Volume XXIII);
  and at the 1988 Symposium W. Bernard Carlson presented, The Pennsylvania Society for the Promotion of Internal Improvements: A Case Study in the Political Uses of Technological Knowledge, 1824-1826,  (Volume VII).

      Weinhold’s paper, Pennsylvania’s Early Transportation Infrastructure…, focuses on the early years of the Society for Promoting the Improvement of Roads and Internal Navigation, organized in Philadelphia in January 1791.  It was this group that largely inspired Robert Morris and his co-investors to initiate the Schuylkill and Susquehanna Navigation Company and the Delaware and Schuylkill Canal Company in the early 1790s.
  It was these two groups, with their interlocking directorships, that brought English engineer William Weston to build these canals – a means of gaining access to European canal technology.  These canals were never completed.  In 1811 the Union Canal Company assumed the task of linking Philadelphia with the Susquehanna River by water.  Weinhold incorporates information in his paper for the Symposium that is not easily available elsewhere, such as the list of members of the Society for 1791-1793 (Appendix A), the rules of the Society (Appendix B), and much more.

      Carlson paper, The Pennsylvania Society for the Promotion of Internal Improvements…, focuses on Mathew Casey and his establishment of the Pennsylvania Society for the Promotion of Internal Improvements in 1824.  This organization gathered and disseminated information in such a way as to promote canals.  Perhaps the Society’s best known activity was to send architect and civil engineer William Strickland
 to England to study English canals and other technologies.  The resulting publication
 is a compilation of cogent essays and beautifully delineated drawings.
  Strickland’s book was very influential in canal construction undertaken in the 1820s and 1830s.
      Like William M. Ferraro’s study of Bowerstown on the Morris Canal, Robert Wheelersburg provides us with an in-depth view of the built environment of a central Pennsylvania canal town, Bellefonte in Centre County, Pennsylvania.
  Bellefonte was the western terminus of the Bald Eagle and Spring Creek Navigation Company which connected Bellefonte to the West Branch Division of the State Canal System at Lock Haven.

The Conewago Canal
      The first canal constructed in Pennsylvania was the Conewago Canal, constructed 1793-1797 on the west bank of the Susquehanna River at Conewago Falls across from Three Mile Island and in what is now York Haven, Pennsylvania.  My paper on the Conewago Canal presented at the 2004 Symposium, Conewago Canal: First Canal of Pennsylvania (Volume XXIII),
 provides an example of the strengths of the National Canal Museum’s annual Symposium.  Economically the Conewago Canal never was particularly important.  It was only a mile long.  Before it opened in 1797 a new type of river vessel called the ark routinely bypassed it.  Virtually nothing of the canal remains.  In the world of publications, the Conewago Canal would hardly warrant the cost of the publication of a book and perhaps not even a pamphlet.  Yet the canal had important aspects to it that merit the attention of canal historians.  It was a very early canal and introduced the technology of lift locks into American consciousness.  It was also the only American canal to be completed by James Brindley, the nephew of the famous English canal engineer.  And the canal is very well documented with original company records residing in the New York Public Library.  Publication of this paper in the Proceedings disseminates the known information on this early canal to other canal historians.  Without the annual Symposium and Proceedings, this may not have been possible.

      The Conewago Canal provides us with an example of some of the typical problems faced by eighteen and nineteenth century canal builders.  Toward the end of the project the canal workmen were not paid for their work and faced starvation and other deprivations.  Brindley paid many of the men out of his own pocket but he, too, was not paid by the canal owners.   The company’s treasurer, Philadelphia merchant Thomas W. Francis, came to own the entire canal in what was challenged as an example of legal chicanery.  His assumption of the title of the canal was challenged but without result.

Pennsylvania Mainline Canal
      Perhaps the most important canal constructed in Pennsylvania (although not the most economically successful) was the Pennsylvania Mainline.  Part railroad, part canal, part inclined plane, the Pennsylvania Mainline connected Philadelphia with Pittsburgh.  Most canal historians know of its central link, the Allegheny Portage Railroad, through Sylvester Welch’s 1833 report, Allegheny Portage Railroad, 1833,
 which is widely available in reprint format.  At the 1984 Symposium Dr. Hubertis Cummings’ paper, John Augustus Roebling and the Public Works of Pennsylvania (Volume III),
 tells the story of the use of Roeblings’ wire rope on the inclined planes of the Allegheny Portage Railroad.  John Weinhold’s paper presented at the 1998 Symposium, The Inclined Planes of the Allegheny Portage Railroad (Volume XVII),
 is a detailed technological history of the Allegheny Railroad.  Only in Proceedings could you find the length and circumference of the hemp rope used on the planes of the Allegheny Portage Railroad (Appendix A), the years that wire rope were substituted, by plane (Appendix 1-C), and numerous other details simply not available in any other published work.
      Donald Sayenga’s paper presented at the 1987 Symposium, T. Haskins Dupuy’s Survey of the Pennsylvania Main Line Canal (Volume VI),
 is a discussion and publication of Dupuy’s report of the Pennsylvania Main Line Canal undertaken just before its sale to the Pennsylvania Railroad in 1857.  Dupuy was the Chief Engineer of the Pennsylvania Railroad.  This report represents the most detailed report of this important waterway in the last years of state ownership.

      Donald Sayenga, provides another important original document in his paper presented at the 1995 Symposium, “PITTSBURG AQUADUCT,” Reconstruction of the Pittsburgh Aqueduct by John A. Roebling, (Volume XIV).
  The rehabilitation of the Pittsburg Aqueduct during the winter of 1844-45 was the first, and according to Mr. Sayenga, the most difficult contract in John Roebling’s career.
  In his paper Sayenga sets the context of Roebling’s  accomplishment.  The original Pittsburg Aqueduct was a wooden structure designed and built by Sylvanus Lothrop and William LeBaron in 1828-1829 to connect Pittsburg with the Western Division of the Pennsylvania Mainline Canal.  By 1844 it had greatly deteriorated.  John Roebling, who had never built a bridge up to that time, proposed to rebuild the aqueduct by suspending the wooden canal trough from cable catenaries strung from two new pyramidal towers.
  The remainder of the paper is Washington Roebling’s account of this project, broken into twenty numbered paragraphs to facilitate notation.  The reconstructed aqueduct remained until 1861 when it was dismantled.
      The sixth and final paper presented in the first twenty-five years of the Symposium on the Pennsylvania Mainline Canal represents a very different type of analysis.  Paul Marr at the 2002 Symposium presented his paper, Commodity Flow on the Pennsylvania Mainline System (Volume XXI).
  Marr’s analysis used data compiled from the Annual Report of the Board of Canal Commissioners for the years 1838, 1845 and 1851.  Shipping data for twenty commodities were compiled for twenty-one towns on the Pennsylvania Mainline Canal.
  To the basic data, Marr added a “value-added" ranking where, for example, agricultural products were given a low ranking and iron products, groceries and dry goods were given a high ranking.  Through a series of tables and charts, Marr is able to analyze “producer” regions (i.e. those towns exporting products) and “consumer” regions.  This analysis showed that rural areas were net consumers of high-order goods and producers of low-order goods.  Southeastern Pennsylvania had the reverse pattern. 
Delaware Division of the Pennsylvania Canal 
      Perhaps the second most important canal system in Pennsylvania, after the Pennsylvania Mainline Canal, was the Delaware Division of the state-owned Pennsylvania Canals.  Influenced by William Strickland and his trip to view the narrow canals of England, Pennsylvania Board of Canal Commissioners decided to build the locks of the Delaware Canal only half the width of the locks of its principal anthracite supplier, the Lehigh Coal and Navigation Company (LC&N), ensuring that the larger boats on the LC&N slack water navigation could not be used on the Delaware Canal. Begun in 1827, the Delaware Canal was completed by 1830 – although the canal between Easton and New Hope was found not able to hold water. Josiah White, on loan from the LC&N, fixed those and other construction problems.  But periodic flooding took its toll, as well as a general lack of water along the lower stretch, despite the large lifting wheels built by the company south of New Hope. 

      In 1855 over 700,000 tons of coal entered the canal, the peak year.  In 1858, along with its other canals, the state sold the canal to a private company, the Delaware Division Canal Company.  Competition from railroads and trucking reduced tonnage carried and by the 1920s the Delaware Canal was only supplying coal to the coal yards along its course. In 1931 it entirely ceased operations.  After the canal closed as a coal hauler, there were numerous threats to its existence including the damage done by the 1936 and 1940 floods and the possibility that a portion might be filled in and used as a highway.  In 1940 the canal was transferred to the state. Following World War II the state began work to restore the canal as a state park, its present status.  There are a number of publications available on the Delaware Canal.

      There is no one better able to tell the story of the Delaware Canal than Albright “Zip” Zimmerman.  Zimmerman has spent four decades studying the Delaware Canal, has written numerous papers on it, is the former President of the Pennsylvania Canal Society, is extremely active in the preservation of the Delaware Canal and lives on its banks.  He tells the story of the canal and its preservation in a series of four papers.  The first paper was presented at the Symposium in 1989, The First Years of the Delaware Division Canal, (Volume VIII);
 the second in 1990, The Floods of 1839 and 1841 and the Delaware Division Canal (Volume IX),
 in third in 1991, Problems of a State-Owned Delaware Division Canal (Volume X),
 and the last in 1993, The Delaware Canal State Park: 1941 to the 1980s, (Volume XII).
  In addition, Zimmerman contributed a fifth paper to the 1987 Symposium, Governments and Transportation Systems: The Pennsylvania Example (Volume VI).
 
      An important function of the National Canal Museum’s annual Symposium and Proceedings is that they act as an incubator for new books on canal history.  Authors of papers in the Proceedings frequently extend and expand their papers into books.  It has happened to me twice
 and that was what happened to Zimmerman’s papers on the Delaware Canal.  In 2002 Canal History and Technology Press published Zimmerman’s book, Pennsylvania’s Delaware Division Canal: Sixty Miles of Euphoria and Frustration
  The Society for Industrial Archeology asked me to review this book and I gave it a glowing recommendation.

      There were other divisions of the Pennsylvania Canal and a somewhat substantial literature discusses the history of these various branches and private canal companies which connected to them.

Lehigh Canal
      The Lehigh Canal consisted of several canals and slack water pools.  The navigation extended from Easton, Pennsylvania, to the Great Falls of the Lehigh, near Stoddartsville, in Northampton county.  The works from Easton to Mauch Chunk (Jim Thorpe), Pennsylvania, were forty-six and a quarter miles in length; and from Mauch Chunk to their northern terminus thirty eight and a quarter miles; for a total of eighty-four and a half miles.  Of this total thirty and a half miles were slackwater pools; thirty-nine and a quarter miles were canal; two and a half miles were locks; and the remainder were sluices.  Above Mauch Chunk the canal was sixty feet wide at the top, forty feet wide at the bottom, and five feet deep.  There were twenty-nine locks, each twenty feet wide and one hundred feet long and with a lift of ten to thirty feet lift.  See Ann Bartholomew, Delaware and Lehigh Canals,
 and other available published material.

      Three papers have been presented on the Lehigh Canal in the National Canal Museum’s Symposium, two of which deal with the impact of the Lehigh Canal on the region it served: in 1982 Angelo Spinsosa presented, The Impact of the Lehigh Canal on the Moravian Settlement on Bethlehem, (Volume I);
 and in the following year Charles A. Waltman presented, Influence of the Lehigh Canal on the Industrial and Urban Development of the Lehigh Valley, (Volume II).
  At the 1987 Symposium Charles L. Best presented the paper, The Historical Significance of the Lehigh Coal and Navigation Company Engineering Records (Volume VI),
 dealing with the records of the canal and coal company. 
      Spinosa, in his paper, The Impact of the Lehigh Canal…, discusses the secularization of the Moravians’ town of Bethlehem.  Moravian industries had trouble adapting to the new anthracite fuel brought into the valley by the Lehigh Canal.  It was Josiah White and  Erskine Hazard who demonstrated the profitability of using anthracite coal in smelting iron and heating.  And it was White and Hazard who planned the Lehigh Canal to transport the coal to market.
  Communal control of the traditional Moravian industries began to decline.  The canal brought manufactured goods into the region that were less expensive than could be made locally.  The canal also brought in more non-Moravians and encouraged the establishment of new and larger industries.  By 1845 Bethlehem was incorporated as a borough and the last remnants of communalistic existence ended.
  
      Waltman’s paper, Influence of the Lehigh Canal on the Industrial and Urban Development…, focuses on the industrial development of the Lehigh Valley.  The Lehigh Valley was transformed by the discovery of anthracite coal, in 1791, in the upper valley but more importantly by the completion of the Lehigh Canal in 1829.  It was the Lehigh Canal which led to the development of iron manufacturing and its related industries in the Lehigh Valley and indirectly to the building of the Lehigh Valley Railroad and final development of the Central Railroad of New Jersey.  Industries that flourished included the Franklin Foundry, the South Easton Iron and Brass Foundry, the Stewart Nail Factory (after 1843 converted to a wire mill), and numerous other industries.  For Waltman, the industrial base of the Lehigh Valley began with mule drawn canal boats.
 
      Best’s paper, The Historical Significance of the Lehigh Coal and Navigation Company Engineering Records, is an introduction to the records of the Lehigh Coal and Navigation Company’s Langford, Pennsylvania, engineering office donated to the National Canal Museum in 1984 by the Bethlehem Mines Corporation, a subsidiary of Bethlehem Steel.  A total of 4,400 drawings were donated, dating from 1907 to 1960.  These drawings provide an excellent overview of the various collieries of the company in the early twentieth century.  Although this is primarily a mining collection rather than a canal collection, included are some drawings of canal boat maintenance shops.  Attached to his paper in the Proceedings is a list of the drawings and some sample illustrations. 
Schuylkill River Navigation

      There was one paper presented at the Symposium, in 2002, on this Schuylkill River Navigation, Stuart W. Wells, An Arduous and Novel Undertaking: Lock Navigation on the River Schuylkill (Volume XXI).
  Wells takes us through the history of this waterway.
  The Schuylkill Navigation Company was formed in 1815.  Initially the company consulted with Lt. Ariel Cooley
 and he offered to undertake overseeing the construction of the works at the Schuylkill Falls but could not come to terms with the company on a price.  The company turned to Josiah White to construct a dam and a bypass canal at Schuylkill Falls.  Construction began in 1816.  They also contracted with Lewis Wernwag
 to construct a dam across the Schuylkill at Mill Creek.  In 1817, the company hired Lt. Cooley to construct four locks, dam and approximately two miles of canal at the head of Josiah White’s dam at Fairmount.  A tunnel 450 feet long with an arch of seventy-five feet wide was constructed 1818 to 1821.  Thomas Oakes began the principal engineer for the company but died in 1823, succeeded by Henry King, who also died the same year.  Ephraim Beach became principal engineer.  On July 5, 1824, a grand opening celebration of the navigation was held in Reading.
  It continued in operation until 1869 when it was hit by a coal strike, a drought and a great flood.  The following year the canal was leased to the Philadelphia and Reading Railroad Company and continued in operation until 1916 or 1917.
  There are a few short published articles on this navigation.

Union Canal
      
One paper was presented on the Union Canal, at the 1983 Symposium: Richard N. Pawling, Geographical Influences on the Development and Decline of the Union Canal, (Volume II).
  Pawling’s paper has two parts: a concise history of the Union Canal
 and a summary of the impact of geography on the canal.  Because it was a summit-level canal, the company felt compelled to restrict the size of its locks so as to conserve the water needed at the summit level.  This also constricted the size of the canal boats used on the canal and necessitated the transfer of cargoes to boats on the  two canals that connected with the Union Canal: the Schuylkill Navigation and the Pennsylvania Canal.  Transfer of cargoes was expensive and time consuming and reduced the utility of the Union Canal.

      The Union Canal is perhaps best known for its tunnel two miles west of Lebanon.  The tunnel is 729 feet long and was constructed under the direction of Benjamin B. Lehman, resident engineer.
  The canal operated, between Middletown and Reading until 1884 when it was sold at a Sheriff’s sale.

      Pawling concludes his paper on the Union Canal by stating that it was the Board of Manager’s lack of understanding of geography and geology which led them to route the summit level of the canal through an extensive region of limestone which, because of its porosity, was not able to retain water.  Coupled with their decision, against the advice of canal engineer Loammi Baldwin Jr., to build a system of narrow locks and channels, the company was subsequently forced to enlarge the canal which taxed their revenues.
  There are a number of articles available on this canal.

.
Wiconisco Canal
      Paul G. Marr’s paper presented at the 2005 Symposium, The Wiconisco Canal, (Volume XXIV)
 provides a good example of the utility of the National Canal Museum’s Symposium.  The Wiconisco Canal, as mentioned by Marr, is probably one of the least documented of all Pennsylvania Canals.  Except for the Symposiums’ Proceedings, containing Marr’s paper, it is almost impossible to find any authoritative information on this canal.

      Marr writes of the history of this little-known canal.  The Wiconisco Canal was a coal carrier, from the rich deposits of the Lykens Valley located east of the Susquehanna River twenty-five miles north of Harrisburg, Pennsylvania.  Initially the coal from Lykens Valley was transported out of the valley by wagons.  In 1830 the Lykens Valley Railroad was incorporated to transport the coal from Lykens, Pennsylvania, to Millersburg on the Susquehanna River.  In 1838 the State Legislature authorized the construction of the Wiconisco Canal to extend south from the mouth of Wiconisco Creek and the terminus of the Lykens Valley Railroad at Millersburg, along the east bank of the Susquehanna River, to the Clark’s Ferry Dam below the mouth of the Juniata River.  When completed, the canal consisted of seven locks (ninety feet long by seventeen feet width), three locks, one dam (on the Wiconisco Creek) and related structures.  By 1848 it was apparent that more water was needed for the canal.  In that year at Millersburg a water wheel powered by two twenty-five horsepower steam engines was constructed. 
      In 1872, the Pennsylvania Railroad, through its Pennsylvania Canal Company, purchased a majority of shares in the Wiconisco Canal.  By the 1880s the canal had ceased operation.  Marr finishes his paper with a discussion of what remains today of the Wiconisco Canal.  To those interested in this canal, the maps and photographs accompanying Marr’s paper are highly recommended.
CANALS OF MARYLAND
The Potomac Canal

      One of the earliest canals in the mid-Atlantic states was the Potomac Canal (1785-1828), described in my paper, The Potomac Canal: A Construction History (Volume XXI),
 presented at the 2001 Symposium.  The Potomac Canal was the brain child of George Washington, who became its first President (1785-1789).  It was actually a river navigation system with two short bypass canals installed at Little Falls and Great Falls on the Potomac River.
  The locks opened in 1802 at Great Falls, for example, were considered an engineering wonder of their time.  Lock 5 was blown out of solid rock and had lower gates eighteen feet high.  The company also built bypass canals along the lower Shenandoah River and improved navigation along tributaries to the Potomac River: the Antietam, the Conococheague, the Monocacy, and others.  Never economically successful, it led the way for other canals, such as the Chesapeake and Ohio Canal, to be constructed.  
      There are also a series of published monographs on this navigation.  The best is Corra Bacon-Foster, Early Chapters….
  There are numerous other published monographs and reports on this canal.

Chesapeake and Ohio Canal
      There was great dissatisfaction with the Potomac Company.  This dissatisfaction resulted in the construction of the Chesapeake and Ohio Canal (built 1828-1850; used 1828-1924), from Georgetown to Cumberland, Maryland.  A stillwater canal rather than a river navigation, the Chesapeake and Ohio paralleled the Potomac River up the Potomac valley and crossed its tributaries on a series of eleven masonry aqueducts.  The largest of those aqueducts was the Monocacy over the Monocacy River, 515 feet long including its approaches.  I presented a paper on the problems encountered in the construction of this aqueduct to the 2000 Symposium, Benjamin Wright and the Design and Construction of the Monocacy Aqueduct (Volume XIX).
  At the time of the Symposium the aqueduct was being investigated for rehabilitation.  This restoration has now been completed at a cost of $6 million.
  The aqueduct was one of two aqueducts on the Chesapeake and Ohio Canal designed by Benjamin Wright.  This aqueduct had to be constructed within five years or the Chesapeake and Ohio Canal Company would lose its charter.  After two years of construction, Wright discovered that inferior stone from a quarry at Sugarloaf Mountain had been used in its construction.  All of the work done up to that point had to be torn down, a new source for stone discovered, and the aqueduct rebuilt in the remaining three years.  Benjamin Wright and the Chesapeake and Ohio Canal Company made the deadline but only barely and with much help from Pennsylvanian contractors.

      The second largest aqueduct on the Chesapeake and Ohio Canal is the Conococheague Aqueduct at Williamsport, Maryland.  This was the subject of Lee Maddex’s paper at the 1999 Symposium, A History of the Conococheague Creek Aqueduct (XVIII).
  Designed by engineer Thomas F. Purcell and built by Michael Bryne and Company in 1832-1835, the Conococheague Aqueduct, like many of the aqueducts along the Chesapeake and Ohio Canal, had the problem that the upstream spandrel wall of the aqueduct was separating from the rest of the structure.  When bumped by boat number 73 on April 20, 1920, the wall collapsed emptying the aqueduct and throwing the boat and crew into Conococheague Creek below.  A temporary wooden wall was built, illustrated in Maddex’s paper.  The canal closed in 1924 closing the aqueduct as well.  
            There are numerous other publications on the Chesapeake and Ohio Canal.  The best single history of the Chesapeake and Ohio Canal is Walter Sanderlin’s The Great National Project… A History of the Chesapeake and Ohio Canal, Baltimore: The Johns Hopkins Press, 1946.
  Because the Chesapeake and Ohio Canal is a National Park, there are numerous reports and other National Park Service publications dealing with various aspects of the canal.  These vary widely in quality and are frequently difficult to find.  The two histories appearing in the Symposium are more definitive than any of the existing National Park Service publications.  Researchers interested in the Chesapeake and Ohio Canal reports are advised to visit the library of the Chesapeake and Ohio Canal at their Headquarters in Hagerstown, Maryland.  Alternatively, the Western Maryland Room of the Hagerstown Public Library has most of these publications.
CANALS AND WATERWAYS OF WEST VIRGINIA

The Little Kanawha Navigation
      At the 1991 Symposium, Larry Sypolt and Emory Kemp provided a paper on a West Virginia river navigation system, The Little Kanawha Navigation, (Volume X).
  Interest in this river dates from George Washington’s eighteenth century trips to the back country.  But serious interest did not begin until 1838, when the Virginia General Assembly passed an Act directing a survey of the river from its mouth on the Ohio River at what is now Parkersburg to the Bulltown salt works. This was surveyed by Claudius Crozet, engineer of the Virginia Board of Public Works.
  The Little Kanawha Navigation Company was established in 1847 but little was accomplished at that time.  In 1864 the charter of the company was amended by the West Virginia Legislature so the company could improve the tributaries of the river as well as the main channel.
  Mill dams were removed from the river in 1866 allowing boats to navigate the lower river.  In 1867 the company announced that the first lock and dam were to be constructed at Shacktown, three and a half miles upriver from Parkersburg.  By 1874 four locks and dams had been built, the locks were one hundred and twenty-five feet long and twenty-three feet wide.  The fourth lock and dam were at Palestine, thirty-two miles upriver from Parkersburg.  With the completion of this work, steamboats were able to ascend the river.  This navigation remained in operation until the late 1940s.
CANALS AND WATERWAYS OF SOUTH CAROLINA
The Santee Canal and Other South Carolina Waterways
      
      The citizens of South Carolina are reported to have spent more money per capita for canals and waterway improvements than any other state in the early nineteenth century.  The first canal constructed in South Carolina was the Santee – America’s first summit-level canal.  The history of the nineteenth century canals of South Carolina, including the Santee Canal, is told in my paper presented at the 2005 Symposium, The Santee Canal: America’s First Summit-Level Canal, (Volume XXIV).

      In this paper, I tell the story of the Santee Canal and of the ambitious river improvement program. The Santee Canal was the lynch pin of the South Carolina waterway program.  It connected the harbor of Charleston with the Santee River to the north.  And through the Santee and other rivers it was connected to most of upland South Carolina.  The Santee Canal began on the west branch of the Cooper river (now the site of Monck’s Corner State Park), and passed along Biggin Swamp northward where it intersected the Santee River.  The Santee Canal was twenty-two miles and was thirty-two feet wide at the top and twenty feet wide at the bottom and four feet deep.  It included thirteen locks, each sixty by ten feet, and was built 1793-1800.  The engineer was John Christian Senf and the canal was built mostly by slaves, both women and men.  
      In 1817 the State of South Carolina began an ambitious canal building and river improvement program.
  The Santee Canal was the crucial link between Charleston and the upcountry.  At the beginning of the canal and river improvement program of the State of South Carolina, severe droughts of 1816 and 1818-1819 prevented cotton from being shipped down South Carolina’s rivers and canals through the Santee Canal to Charleston.  These droughts, linked with an inability of keeping South Carolina’s river clear for navigation, led to the end of the ambitious South Carolina canal and river improvement program by the end of the 1820s.  The paper is accompanied with maps so the reader can locate the many canals constructed by the State of South Carolina. 
      This paper supercedes Professor F. A. Porcher, The History of the Santee Canal.
  Porcher’s article on the Santee Canal was originally published in 1875 and is still being reprinted.  Other works on South Carolina’s canals and waterways are scarce.  One needs to be noted here.  In 1938 David Kohn (compiler and ed.) and Bess Glen (ed.), self published, Internal Improvement in South Carolina 1817 - 1828….
  There is also a short article available.
  
      
CANALS OF GEORGIA

      By coincidence, two papers on the early canals of Georgia were presented at the 1995 Symposium: Mark R. Finlay, The Savannah and Ogeechee Canal, (Volume XIV);
 and James H. Wylie, The Origins and Impact of the Augusta Canal (Volume XIV).

The Savannah and Ogeechee Canal
       Finlay tells the story of the Savannah and Ogeechee Canal.  In 1824 the State of Georgia granted a charter to build a canal from Savannah to the Ogeechee River to the west.  Almost seventeen miles long, forty-eight feet wide at top and thirty-three feet wide at bottom, it had a five foot depth.
  It contained six locks, all about ten feet wide by one hundred and two feet long, including four lift locks and two tidal locks.  Three were constructed of brick and the remainder of wood.  The canal was begun in 1825 and completed in 1831.  Throughout its life it suffered problems of various types.  It was sold at Sheriff’s Auction in 1836 but revived and continued in operation until the 1880s.  Portions of it remain preserved today for hiking, picnics and related recreation.
  Interestingly, the first engineer of this canal was De Witt Clinton, Jr., the son of the Erie Canal promoter. 

The Augusta Canal
      Wylie tells the story of the Augusta Canal.  The Augusta Canal was built as a power canal to bring water from the Savannah River into the heart of the city to power factories and mills of Augusta, “…one of the boldest steps ever yet taken in the Southern States.”
  In 1844 Georgia Railroad’s chief engineer John Edgar Thomson (later to become President of the Pennsylvania Railroad) and Augusta surveyor William Phillips were hired to lay out the line of the canal.  They decided on a canal beginning seven miles above Augusta at the Fall Line.  Work began in 1845 and continued through 1855.  Initially the canal was seven miles long, five feet deep, forty feet wide at the top and twenty feet wide at the bottom.  The canal was later extended to nine miles length with a depth of six feet, later increased to seven feet.  As a power canal it was extremely successful, the best known mill built along its banks being the Confederate Powder Works.  It also functioned as a transportation canal bringing goods to the factories in Augusta.  In 1872-1875 it was enlarged to its current appearance: eleven feet deep, 150 feet wide at the surface, 106 feet wide at the bottom.  Recently it has been designated as a National Heritage Area.
CANALS AND WATERWAYS OF OHIO

      No other state had more canal miles than the State of Ohio.  These are described in a variety of published articles and books.
  Short articles are also available on individual Ohio canals.


      The National Canal Museum’s Symposium has had three contributions on Ohio’s canals and waterways:  in 2002, Emory L. Kemp’s, The Muskingum, Navigation, (Volume XXI);
 in two papers in 2004, Terry K. Woods’, The Western Division of the Sandy and Beaver Canal, (Volume XXIII);
 and John Thompson’s, “Addressing the Elemental Challenges to Navigation on Ohio’s Towpath Canals, (Volume XXIII).
 

The Muskingum River Improvement  

       Most of Ohio’s canals are towpath canals.  Emory Kemp’s paper, The Muskingum, Navigation, provides an overview of the history of Ohio canals and tells the history of the Muskingun Navigation, one of the few non-towpath canals in Ohio.
  Extending northwest from Marietta, Ohio, on the Ohio River, into southeastern Ohio, the Muskingun Navigation permitted steamboats to enter into the Ohio hinterland through a series of slackwater pools.  It had its beginnings in 1822 when the Ohio General Assembly authorized the study of five possible canal routes. David S. Bates
 was appointed chief engineer and the report was completed by 1825.  In that year the Ohio Legislature authorized the Ohio and Erie Canal (from Cleveland on Lake Erie to Portsmouth on the Ohio River) and the Miami and Erie Canal (from Toledo on Lake Erie to Cincinnati on the Ohio River).  In 1828, the state began studying means to connect the Ohio and Erie with the upper reaches of the Muskingun River and work proceeded on improving the waterway, through the addition of locks.  It was opened for navigation in 1841.  The Muskingun River Improvement became a Federal waterway in 1887.  It continued in operation until the 1960s.
Sandy and Beaver Canal, Western Division

      Terry Woods paper, The Western Division of the Sandy and Beaver Canal, provides us with the history of the Western Division of the Sandy and Beaver Canal.  The Sandy and Beaver Canal was chartered in 1828 to connect the canal systems of Ohio and Pennsylvania.  It connected Bolivar on the Ohio and Erie Canal in Stark County, Ohio, with the Little Beaver River which joined the Ohio River at East Liverpool, forty miles below Pittsburgh.  Construction began on the eastern division in 1834.  The western division extended eastward thirty-three miles from Bolivar on the Ohio and Erie Canal to a line between West Township and Hanover Township, Columbiana County, Ohio.  The company hired Edward Hall Gill as chief engineer in 1835 to replace Joshua Malin.  The most single important structure on the canal was the wooden aqueduct across the Tuscarawas River at the canal’s western terminus.  In 1884 a tremendous flood carried away this aqueduct and it was never rebuilt.
  In telling the story of the canal, Woods also provides us with a history of the towns and industry that grew up around the canal.
      John Thompson, Addressing the Elemental Challenges to Navigation on Ohio’s Towpath Canals, is the third paper dealing with Ohio’s canals. Dr. Thompson focuses on the problem of preserving the canal prism – the ditch itself – rather than the structures associated with the canal (aqueducts, culverts, locks, etc.).  The two principal problems in preserving the prism for transportation purposes was the deposition of silt and gravel in the prism and the problem of maintaining the prism itself from floods, wear and tear, and other agents of degradation.  Dr. Thompson documents the use of dredges ion the Ohio canals.  He includes numerous interesting photographs of these dredges. 

CANALS AND WATERWAYS OF ILLINOIS
Illinois and Michigan Canal
      At the 1984 Symposium, Professor J. K. Lamb contributed his paper, The Illinois and Michigan Canal and Town Development in Northern Illinois, (Volume III).
  The Illinois and Michigan was a substantial canal, almost one hundred miles long and begun in 1836.
  As in most other areas, its completion provided impetus to the development of towns and industry along its length.  In the case of the Illinois and Michigan Canal, Professor Lamb writes how this development was facilitated by the State of Illinois Canal Commission donating land for churches, schools and public buildings.  Towns plotted by the Canal Commission along the Illinois and Michigan Canal had one block reserved as a public square and land set aside along the canal for loading and unloading the boats.  These efforts resulted in both successes and failures.  Lockport, Illinois, was a partial success while Kankakee, laid out where the Kanakee River and the Des Plaines River formed the Illinois River, reached its peak population in 1836 and disappeared in 1848.
      The Illinois and Michigan Canal was designated a National Heritage Corridor and much effort has been directed to it including a number of publications.

THE OHIO-MISSISSIPPI WATERWAY
      Donald Sayenga, The Ohio-Mississippi Waterway: Ellet’s Dream, Army’s Reality, (Volume VII),
  addresses the largest, longest and most expensive waterway in the country, the Ohio-Mississippi Waterway.  He examines this immense waterway within the context of Charles Ellet’s original plan, published in his book, The Ohio and Mississippi Rivers (1853).  In 1856 Ellet moved to Washington, D.C. to lobby for the development of this waterway.  As shown by Sayenga, Ellet’s passion for developing the Ohio-Mississippi Waterway became obsessive.  He named his first child, for example, Charles Rivers Ellet.  He sent his proposal to Professor Joseph Henry, the head of the newly created Smithsonian Institution.  Henry shared it with the Army engineers who reacted favorably.  In 1850 the Federal Government funded two surveys of the waterway for flood control as well as navigation; one to be undertaken by Ellet and one by the Army.  The two reports were at odds with each other.  Ellet would die in the Civil War but his dream for an Ohio-Mississippi Waterway would be continued by the Army.
CANALS AND WATERWAYS OF CANADA
      The Symposium received two contributions on Canadian canals and waterways: at the 1996 Symposium, Peter M. Latta presented his paper, Cabins and Protest on the Shubenacadie Canal, (Volume XV);
 and at the 2003 Symposium, Robert W. Passfield presented a paper entitled, Construction of the St. Lawrence Seaway, (Volume XXII).

The Shubenacadie Canal

      The Shubenacadie Canal (1861-1870) was formed from a natural chain of lakes and rivers cutting Nova Scotia almost in half.  A company to construct the canal was formed in 1824.  The company hired John Hall, a civil engineer who had trained under Thomas Telford.  Hall initially designed a canal with seventeen masonry locks.  Construction began in 1826 but halted in 1831 when the company ran out of money.  Construction resumed in 1853 under a new company and a new canal engineer was hired, Charles William Fairbanks, who had also trained under English engineer Thomas Telford.  Fairbanks modified Hall’s earlier plans by incorporating two inclined planes along with eight locks.  By 1856 parts of the canal were in operation.  The canal operated until 1870 when fixed railway bridges halted operation.
 
      The thrust of Latta’s paper, Cabins and Protest on the Shubenacadie Canal, is to outline the role of the Irish canal workers who built the Shubenacadie Canal in Nova Scotia.  These Irish workers were augmented with Scottish masons.  A shortage of money led to starvation for both groups during the winter of 1831-32.  Violence resulted, including burning the gates of a canal lock.  Latta relays the description of the cabins the Irish workers lived in at Port Wallace, partly from drawings done by Hall, partly from written descriptions and partly from archeology.  Latta concludes that the working conditions for Irish workers along the Shubenacadie Canal were very similar to those experienced along canals constructed in the United States.

St. Lawrence Seaway
      Robert W. Passfield in his paper, Construction of the St. Lawrence Seaway, writes of the construction of one of the great twentieth century waterways of North America, the St. Lawrence Seaway.  Built 1954-1959, it enabled boats from the upper Great Lakes to reach Montreal and the lower St. Lawrence River.  It superceded a smaller Canadian ship canal system that had become a bottleneck.  The St. Lawrence Seaway had three components: transportation, generation of hydroelectric power and water control.
In 1918 the Canadian Government approached the United States with a proposal to jointly develop St. Lawrence deep waterway navigation or a combined waterway and hydroelectric project.  There was opposition in the United States where the waterway was seen as potential competition to existing waterways, such as the New York Barge Canal.  The United States Senate refused to ratify treaties signed in 1932 and 1941.  The Canadian Government announced in 1951 its resolve to “go it alone.”  That and various factors on both sides of the Canadian/United States border resulted in the passage by the U. S. Congress in 1954 of the Wiley-Dondero Act authorizing construction of deepwater navigation facilities on the American side of the St. Lawrence.  Cooperation between the two countries followed and a sod-turning ceremony was held August 10, 1954.
  Upon completion the St. Lawrence Seaway was hailed as, “one of the greatest construction projects of all time,” and, “a monumental engineering and construction feat.”
  Passfield’s excellent perspective illustrations of the waterway greatly assist the reader in understanding this immense project.  
LABOR

      Canal historians have a large interest in labor history – canal construction was the largest user of labor at the time.  Besides Peter M. Latta’s paper, Cabins and Protest on the Shubenacadie Canal, which focused on the Irish canal workers of Nova Scotia, the 1990 Symposium had a paper presented on canal labor: Catherine Tobin, Irish Labor on American Canals, (Volume IX).
   Although most canal companies employed native-borne, Scottish, British and, in the south, black slaves, as well as Irish canal workers for its construction crews, the situation of the Irish canal worker has seemed particularly onerous and worthy of special study.
  Tobin investigates how Irish immigrants arrived at specific canals: through kinship or regional networks or through organizations such as the Irish Emigrant Association (formed 1825), the Union Emigrant Society (formed in 1829), or newspaper announcements in newspapers such as the New York, Truth Teller or canal recruiters.  Dr. Tobin reviews some of the evidence on how adequate the Irish canal laborer’s salary was: those salaries may have been somewhat liberal compared to other contemporary occupations.  Failure to pay these laborers was a frequent cause of riots.  In conclusion, Dr. Tobin writes that canal employers and Irish workers were, “…a mutually dependent relationship predicated on … supply and demand.”
  
Canal Engineers and Other People

      In the last twenty-five years, four papers have been presented at the Symposium on canal engineers and other people related to the design, construction and operation of canals: at the 1982 Symposium Gerald Bastoni presented, Episodes From the Life of Canvass White, Pioneer American Civil Engineer, (Volume I);
  at the 1999 Symposium Don Postle presented,  An Early American Civil Engineer: Isaac Roberdeau, (Volume XVIII);
 at the 1994 Symposium Terry K. Woods presented, Joshua Malin: Pioneer Engineer, (Volume XIII);
 and at the 1988 Symposium he presented, The Life and Times of Pearl R. Nye: Balladeer, Historian and Survivor of Ohio’s Canal Era, (Volume VII).

 Canvass White
      Gerald Bastoni’s paper, Episodes From the Life of Canvass White, Pioneer American Civil Engineer, suggests that Canvass White was the prototype of the early American canal engineers.  Born in 1790, in 1816 White obtained a position under Judge Benjamin Wright in the survey crew on the middle section of the Erie Canal.  It was here, writes Bastoni, that White’s professional career began.  From 1823 until his death in 1834, White’s services were in great demand.  In 1823 he became principal engineer of the Schuylkill Navigation Company; he became consulting engineer for the Chesapeake and Delaware Canal; in 1826 he was hired to survey the route of a canal and railroad from the mouth of the Juniata River on the Susquehanna to the Allegheny River, including the Allegheny Portage Railroad; he was principal engineer for the Connecticut River Company’s canal at Enfield Falls; in 1825 he was appointed chief engineer of the Delaware and Raritan Canal; and held numerous other engineering positions.  Perhaps he is best known for his discovery of limestone in the United States that could be made into hydraulic cement, the indispensable material of canals.  Short published accounts of his life are available.

Isaac Roberdeau
      Don Postle writes An Early American Civil Engineer: Isaac Roberdeau.  Roberdeau (1763-1829) was an early American civil engineer.  Born in Philadelphia, at age twenty he was sent to London where he studied civil engineering for four years.
  Upon his return, he worked under Major Pierre Charles L’Enfant in planning and laying out the new Federal City.  He, along with L’Enfant and others, were dismissed when, under orders from L’Enfant, he began demolishing a house constructed by Daniel Carroll of Duddington in the middle of New Jersey Avenue, one of L’Enfant’s planned avenues.  From Washington, L’Enfant and Roberdeau traveled to Patterson, New Jersey, where they were employed in the development of the new industrial city there.  After a year in Patterson, Roberdeau was hired by the Schuylkill and Susquehanna Navigation Company to work under English engineer William Weston.   The Schuylkill and Susquehanna Canal was never finished but Roberdeau learned much under Weston.  It was in this period when Roberdeau wrote the first American treatise on canals, Mathematics and Treatise on Canals.
  In 1813 Roberdeau was appointed to the U.S. Army Topographical Engineers, a position he would hold until his death in 1829.  It was the Topographical Engineers who would undertake many of the canal surveys for early American canals.

Joshua Malin
      Terry K. Woods’ presentation at the 1994 Symposium, Joshua Malin: Pioneer Engineer, tells the story of Joshua Malin and the Sandy and Beaver Canal.  For some reason, Midwestern canal engineers do not seem to receive the same degree of attention from canal historians as their eastern compatriots.  Woods’ paper helps to balance this inequality.  In 1816 Malin was appointed as one of the managers to oversee the construction of navigation improvements on the Schuylkill River.  In 1818 he had trouble with the board of managers of the company and moved to New Lisbon, Ohio.  After a failed iron works, Malin was building steamboats in Pittsburgh in 1824 and in 1826 became an engineer for the Union Canal.  Also in 1826 he was hired by the Ohio canal commissioners to survey a branch of the Ohio and Erie Canal, from the mouth of Little Beaver Creek to a point on the Ohio and Erie Canal, at the mouth of Sandy Creek.
  In 1827, a more formal survey was requested of the Army by the backers of this proposed canal. Major D. B. Douglass
 was named to supervise that survey.  Malin served as his assistant.  As a result of the report issued by Douglass, the Sandy and Beaver Canal Company was organized.  This was a summit-level canal and like most summit-level canals, there was concern that there was adequate water at the summit.  The Company hired Edward Hall Gill from the Schuylkill Navigation and Hother Hage from the Susquehanna Division of the Pennsylvania Canal to study the problem.  Their gaging studies were not as promising as Douglass and Malin’s studies but indicated that there was sufficient water to pass seventeen and a half boats a day.
  Steam powered pumps could augment the water supply.  Ground-breaking was held November 14, 1834.  Gill became Chief Engineer and Malin became resident engineer with responsibility for the summit level and fifteen sections (seven and a half miles) of the Western Division.  The Panic of 1837 greatly reduced construction operations and employees on the Sandy and Beaver Canal.  One of the engineers let go was John Augustus Roebling.  Gill had given Roebling his first U.S. engineering job.
  In 1845 construction on the canal was renewed.  The Big Tunnel was completed in 1847.  Through traffic was initiated in 1850.  In 1852 a dam burst at one of the summit-level reservoirs and the local citizens petitioned the company not to refill it.  That and competition from the railroads led to the canal company declaring bankruptcy in 1854.

      At the 1988 Symposium, Terry K. Woods presented a paper on a famous Ohio canal personality, The Life and Times of Pearl R. Nye: Balladeer, Historian and Survivor of Ohio’s Canal Era.  “Captain” Nye was one of the foremost sources of information on Ohio’s canals and successful singer of Ohio’s folk songs in the 1930s and 1940s.

      Nye was born February 5, 1872, on a canal boat in Chillicothe, Ohio.  As a youth he spent most of his time on the Ohio and Erie Canal.  Endowed with a remarkable memory, Nye committed hundreds of canal songs to memory.  One hundred of these would be later recorded in 1937 by Alan Lomax, Assistant in Charge of the Archive of American Folk Songs, Library of Congress.  Lomax was actually interested in recording the songs of the Erie Canal.  What he found was Nye and a mother lode of canal songs from a totally different canal system!

      After a colorful life, recounted by Woods, Nye returned to Ohio and in his sixties began corresponding with interested people on Ohio’s canals.  One was Helen Waterhouse at the Ohio Historical Society whom Nye contacted in 1935.  It was through Waterhouse that Lomax came to meet Nye and record his canal songs.  And it is also through Waterhouse that much of the “history” written by Nye has been preserved.

      Woods adds much more detail on the life and significance of Nye.  For example, Nye was a collector of historic canal photographs, and amassed a collection of some 800 photographs.  On January 4, 1950, Nye died at the Hawthorne Psychiatric Hospital in Cuyahoga County, and was buried in Akron.
  The recordings of his canal songs are still played and are available for consultation at the Library of Congress Folk Life Center.
SUMMARY AND CONCLUSIONS
      In reviewing these papers, three thoughts impress.  First, the quality of the papers presented at the National Canal Museum’s Symposium has been and remains very high.  Probably this is due to the high standards demanded by Lance Metz, through his editing of all of the early papers, and through his selection of the speakers to present at the Symposium.  Once a high standard of scholarship had been established for the papers, it tended to be self perpetuating. 
      Second, the scope and range of the papers presented at the Symposium is very impressive.  The Symposium is centered on Easton, Pennsylvania, and one would suspect that the papers presented there would tend to be centered on the Lehigh Valley and eastern Pennsylvania.  Certainly there are many papers on this region but there are also many papers on canal history in all parts of North America.  
      Third, it is clear to me that most of these papers would not have been published had it not been for the National Canal Museum’s annual Symposium.  Most of these papers could not be economically published as books.  Without the Symposium this information contained in the papers presented would probably not be available to researchers, scholars and the interested public.  During the twenty-five years covered by the National Canal Museum’s Symposium, very few canal histories have been published by the history of technology organizations in the United States.  The National Canal Museum’s Symposium, and the resultant Proceedings…, has become the largest source of quality information on American canal history.
      In short, the first twenty-five years of the National Canal Museum’s Symposium has been an unqualified success.  I look forward to the next twenty-five years.  
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