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�Overall Summary

In 1842 a treaty was made with the native Sac and Meskwaki� (incorrectly called Fox) that moved them west of a line through the Red Rocks on the Des Moines River for 2 ½ years, after which they were to leave the area that became the state of Iowa entirely.  The line ran across central and southern Iowa as approximately shown in � REF _Ref146963461 \h ��Figure 1�.  That Red Rock Line or White Breast Boundary was surveyed and marked in 1843. The line did not affect any permanent boundary,� and it (as opposed to the treaty) has only small historical importance. 

This study was undertaken to better understand the history leading up to the removal of most of the native population, the role of this treaty and line, the location of the line, and the longer term fate of those involved.  After a brief history section, it provides estimates of the line’s longitude at various points, as summarized in � REF _Ref142646137 \h ��Figure 2� and listed fully in � REF _Ref142220825 \h ��Table 8�.  Later sections discuss how these estimates were obtained.  More refinement is needed.  A larger collection of history is placed in Section � REF _Ref416959647 \r \h ��7�, Appendix A.

�EMBED Visio.Drawing.6���

Figure � SEQ Figure \* ARABIC �1� General Location of Red Rock Treaty Line

The estimated line is not as straight as might be expected for surveys of the time.  Much of the discrepancy (� REF _Ref142646137 \h ��Figure 2� in Section � REF _Ref482280479 \r \h ��4.7�) near the initial point is thought to be due to magnetic compass variation from the iron-bearing red rocks.  This topic is discussed in detail below but no quantitative results explain the discrepancy.  Some other departures from a true line appear to fall in river bottom areas where the surveyor’s sights were probably through trees and heavy brush.

The line passed near a large tree just south of the Des Moines River that became known among local residents as the “Old Sycamore Meeting Tree” or “Red Rock Line tree”.  It is of interest to know how close it was to the line, as it was not mentioned in the survey. Initial estimates from this study were that the line passed at least 80 feet and perhaps 100 to 200 feet west of the tree.  Several issues remain to be resolved.  Some outcomes could place the line closer to the tree.

Background Summary Discussion

This section summarizes material collected with footnotes in section � REF _Ref416959647 \r \h ��7�, Appendix A.

Early History

Late 1600’s French maps show several tribes in the area of Iowa, including the Ioway (on French maps Aiaouez) and Omaha.  The locations may not accurately reflect earlier occupation because even before European contact here, settlement to the east had caused movement of many tribes.

At the time of earliest contact with the European explorers, the Ioway were predominantly around the Des Moines River and sometimes eastward to the Mississippi and north on its tributaries, and they had earlier ranged over much of present Iowa, parts of southern Minnesota, and northern Missouri.

Conflicts between tribes increased as more tribes were pushed into the area.  The Ioway and Sac contended over lands in eastern Iowa from the earliest crossing of the Mississippi by the Sacs.  In early 1808 the Sacs killed some Sioux and Ioways. By this time the Sacs were extending their area southward and westward from their main village on Rock River. There continued to be scattered incidents between the various tribes in the area and between Indians and whites as tensions built up to the war of 1812.  Several tribes killed traders, and two Ioways were suspected of two murders on the Grand River. The Ioway suffered considerable losses to the Dakota Sioux in the early 1800’s, but when angered by the Sac the Ioway joined with the Sioux for a time to retaliate. The Ioway and Omaha were enemies at least since the war of 1812, which had found them on different sides.  

In 1814 the Ioway were allotted land in the “Platte Purchase” in northern Missouri and western Iowa, but ranged much further east. Their location on the Des Moines River was the principal village starting about 1760-1790 and they occupied it until about 1820.  This was later the site of the town of Iowaville.

The Ioways and the Foxes (Meskwaki) settled their differences in the early 1820’s but the Sac and Ioway continued to be at odds. The Sac under Pash-e-pa-ho and Black Hawk conquered the Ioways near Iowaville about 1821 and left them with a reduced population which then stayed further south and west.  The Ioway were found on the Grand River by 1823.  

In 1824 Mahaska (White Cloud 1784-1834) and second chief Hard Heart negotiated for the Ioways with the government, which was trying to keep peace between the several tribes along and west of the Mississippi.  In some later treaties the Ioways and the Sac and Meskwaki claimed an undivided joint ownership of much of south central Iowa. The Ioways were induced to cede their claims to land in Iowa and Missouri in a series of treaties in 1824 through 1838.  They argued, with limited success, that the Osage and the Sac were being paid for lands that belonged to the Ioway.

In 1837, discussions in Washington, D.C. included No Heart, who presented the map of where they had lived, and Walking Rain, who argued that prior treaties had been made without proper interpreters so they could know what was being agreed to.  Keokuk, representing the Sac and Fox, argued that they owned much of the land being discussed by right of conquest over the Ioway and Missouris.  The Ioway left without signing, and held out until 1838 when they sold the last of their claims and agreed to move to a reservation in Kansas and Nebraska.  

In the 1830’s, most Potawattami in Illinois were moved to a reservation in Nebraska and those from Indiana to Kansas.  In 1838 Sauganash moved his band of about 2000 to Caldwell’s Camp, at what would become Kanesville and later Council Bluffs, Iowa.  They were again moved to Kansas after the treaty of 1846.  While they lived at Caldwell’s Camp, they probably hunted in southwestern and south central Iowa. There are some reports of hunting parties of Pottawattami visiting settlers in south central Iowa as late as the 1850’s.  Chemeuse, well known to the settlers as Johnny Green, has been documented in southern and central Iowa.. 

Sac and Meskwaki (Fox) History Before 1842

At the time of European exploration, the Meskwaki were in the area of Wisconsin and Michigan but probably had come from much further east.  French traders in 1636 encountered one clan near Green Bay and applied their Fox clan name to the whole Meskwaki tribe , a practice that the US government continues today.  They lived as hunters and gardeners of corn, beans, and squash.  

The Sac (also called Asakiwaki, Sauk, or Saukee), another Algonkian tribe in the area of Michigan and Wisconsin typically to the north of the Meskwaki, probably also had come from further east.  The closeness of the languages suggests a common origin, centuries earlier

The Sac and Meskwaki were pushed westward and southward by conflict with the French over control of trade routes, and pressure of advancing settlement.  They lived along the Rock River and Mississippi for a time, probably including eastern Iowa.  The Sauk city of Saukenauk may have been established around 1755 at the present city of Rock Island Illinois, with the Meskwaki on the west bank of the Mississippi at present day Davenport.   They were intermittently in present day Iowa and Missouri in the early 1800’s, mostly along the Mississippi.

In 1804 an incident near the Cuivre River north of St. Louis, led the United States government, to negotiate a treaty with a Sauk delegation that included reparations, and cession of some of their territory in what became Illinois.  The validity of this treaty was disputed by many of the tribe because it was beyond the authority of the delegation sent on another matter.  Black Hawk never recognized the validity of this 1804 treaty and resisted white advances in the territory.

The Mississippi River valley was a tense region leading up to the war of 1812, with the Sauk participating in some of the conflict.  At the close of the War of 1812, agent William Clark negotiated the Treaty of 1816.  The Sac chiefs signed it as a gesture of peace and friendship, but claimed they were not told it confirmed the terms of the disputed 1804 treaty.  The Fox had signed a similar treaty in 1815.  When the Sac returned to Saukenauk afterward they discovered the US government building Fort Armstrong on Rock Island.

Settlers continued to move into the areas occupied by the Sac and Fox, and friction increased.  Hunting was still good in areas west of settlement, and the traps and guns obtained from the traders made a great harvest.  However, as expanding settlement reduced the available lands, conflicts grew more numerous.  The Sac leader Black Hawk defeated the Ioway about 1820 and thenceforth the Ioway stayed further south and west.

The Sacs hunted far west on lands claimed by the Ioways and other tribes, as far west as the Missouri River.  Various tribes commonly hunted the same lands.

In 1824 the Sac and Fox ceded some land on the west side of the Mississippi for $1000 and an annuity. In 1825 the government obtained the Treaty of Prairie du Chien in an attempt to settle fierce fighting between the Sioux versus the Sac and Meskwaki, but skirmishes continued.

In May 1828, the Sac and Fox were ordered to move out of Illinois .  Keokuk and his followers left after the harvest of 1829.  In 1829 the Meskwaki moved to the west side of the Mississippi River. Other Sac refused to give up Saukenauk.  In 1830, settlers took over Saukenauk while the tribe was on their hunt, destroying the homes and plowing the gravesites.  Black Hawk and about 500 followers returned to Saukenauk in the spring of 1831.  A militia of 1400 chased them back across the Mississippi in June, 1831.

In 1830 a “neutral ground” forty miles wide was established across northeast Iowa to keep apart the traditional enemies, the Sac and Meskwaki versus the Sioux.  The Indian Removal Act was passed that year, declaring that all Indians in the region must move west of the Mississippi.

In 1832, Black Hawk, relying on false information about British support and encouragement about support of other tribes, set out with 2000 braves, women, and children to re-occupy the Illinois side and to fight if necessary. A series of battles, known as the Black Hawk War, led to serious losses, culminating in a massacre, for the Sac band.� 

The Meskwaki generally did not participate in Black Hawk’s war, but were treated as part of the combined Sac and Fox tribes by the government so any separate claim they had to the Illinois lands was ignored.  The treaty of 1832 at the conclusion of the Black Hawk War allowed some white settlement in Iowa.

The US Government about 1832 selected Keokuk, a clan chief who was not of the traditional ruling Bear clan, as the Sac spokesman who dealt with the government.  Keokuk was a diplomat and a skilled tribal politician who was already convinced of the futility of fighting the whites and generally cooperated with the government.  

In the 1830’s, native fur trappers found the animal population in eastern Iowa becoming depleted, reducing the tribes’ incomes.  The debt to traders grew faster.  Conflict with neighboring tribes was more frequent.  

The Sac and Meskwaki had villages at several locations in the Iowa Territory. Trading posts were frequently set up near their villages. Poweshiek, Keokuk, Appanoose, Wapello, and Hardfish had separate villages.  

Treaties in 1836 (for about 400 square miles of Keokuk’s Reserve) and 1837 (almost 2000 square miles) moved them westward in Iowa. 

Joseph Street directed the Indian agency in Wapello County in 1838, and it included houses for him and others associated with the agency, a council house, a blacksmith shop, carpenter shop, stables, military quarters, and a pattern farm to demonstrate white agriculture practice to the natives.  Street showed concern for the natives and tried to help them adjust to the inevitable changes.  He died in May 1840 and was buried by the garden at the agency.  His son in law Major John Beach succeeded him.

The Meskwaki were very reluctant to cede the Iowa land and resented how Keokuk acquiesced to the government, but they had little power and sizable debt.  In 1841 the government tried to negotiate a treaty to move the Sac and Meskwaki to Minnesota, but that was too close to the Sioux for them.  Wapello tried to peacefully hold out against giving up their land and succeeded in holding off a sale in 1841.  Wapello died in March 1842 and at his request was buried beside his friend Joseph Street.

Treaty of 1842

As white settlers pushed westward in Iowa a series of treaties bought land from the natives.  Sometimes there were numerous squatters on the land even before the treaty.  Some thought the natives should be assimilated, but more rationalized that it was in the natives’ best interest to be placed beyond the white settlements.  But they were running out of lands suited to their lifestyle.

A few months after Wapello died, one of those treaties, “The New Purchase of 1842” or “White Breast Purchase”, made at Agency City, Wapello County, October 11, 1842, obtained almost 12 million acres of central, southern, and west-central Iowa, about 1/3 of the present state.  This was Cession 262 on the list made by Charles C. Royce.  The treaty was made with the Sac and Fox (Meskwaki), who later claimed to have owned the land as far west as the watershed between the Grand and Chariton Rivers, with the Ioway Nation owning the land west of that. Other documents indicate an undivided overlapping ownership.

All of the important men of the tribe were in the council, and most of the perhaps 2,000 Sac and Meskwaki were in the area, along with whites looking for opportunities to make money.  Legitimate traders presented bills against the Indians.  Dragoons maintained order.

Of the several purchase treaties for land in Iowa, this was the final one for the Sauk and Meskwaki, for all their remaining claims.  The government was willing to pay more than a million dollars if necessary. There was discussion for a week, but the natives did not have much choice in the sale because of the pressure of advancing settlement and the power of the government with its army.  Keokuk, like Wapello before him, knew further resistance was futile.  Nevertheless, they were able to negotiate the sale of much more land than they had fully controlled, as if other tribes who had been using the area for longer had no claim.

About 23 Sac (Sauk) and 22 Fox (Meskwaki) signed an X to the treaty, including Ke o kuk, Ap pe noose, Pash e pa ho of the Sac, plus Pow a shiek and Kis ke kosh of the Fox whose names are familiar to us from history and county names.  The gathering of most of the tribe may in part reflect the Meskwaki way of making decisions by consensus rather than by dictate of a chief.  However, some Meskwaki later felt their temporary chief Pow a shiek should have argued harder against the terms and perhaps a hereditary chief would have better protected their interests.

The treaty promised to pay $258,565.34 to creditors of the natives, an annuity of 5% interest on $800,000, and land on the Missouri or Osage River in Kansas.  It also required the government to move the blacksmith and gunsmith shop from the agency to their new home, to provide separate shops for the Sac and for the Fox, and to supply provisions during and one year after the move to replace the crops they could not grow. The traders thus got a huge part of the settlement, as seems to be the usual case, to settle bills for trade goods at exorbitant prices. 

Of the $40,000 annual payment, an initial fund of $30,000 was created, to be replenished annually, to be used by the chiefs with approval by the agent for the benefit of the tribes.  The remainder amounted to perhaps less than $100 per family, which was not negligible but would have bought little at traders’ prices.

The treaty called for the perpetuation of the agricultural project which was at the agency and intended by the government to teach white farming techniques.  Teaching of European agriculture was mentioned in most of the treaties of this period.  Although acculturation was often given as the government goal, it rarely occurred or was rewarded if it did.  About 1845 most of the Cherokee were forced from their lands in the southeast after making one of the most earnest attempts to work within the government system.  

The 1842 treaty provided that the site of the graves of chief Wapello and former agent Street, near the agency, would be given to Mrs. Street.

The 1842 treaty called for the Sacs and Foxes to move west of a line passing through the Red Rocks on the Des Moines River by May 1, 1843, and to leave the state by October 1, 1845.  White settlers were (mostly) kept out of the area by the army until the agreed date.  

The nominal price of $1.06 million would be about 9 cents an acre.  This was more than the per-acre price the US had paid France in 1803 for their claim to this land in the Louisiana Purchase, but comparable after allowing for the fact that some of that purchase was not good for settlement.  In the 1840’s, the government usually sold surveyed land in areas being settled for $1.25 an acre and this was a major source of revenue for the federal government.

Red Rock Line Survey

The Red Rock line marking the temporary occupation boundary was surveyed in the spring of 1843 by George W. Harrison, a contracting surveyor who also worked on the surveys of townships and sections in eastern Iowa.  He marked the line with a combination of posts, mounds, and marked trees in the usual manner of the period.  

The line started on the bluff north of the Des Moines River about 1.1 miles west of the present Highway 14 bridge.  It was run south to Sullivan’s Iowa-Missouri state line in Wayne County, south of Seymour.  

It was then run from the initial point north into present Hardin County, but 5 or 6 miles short of the intended intersection with the southern boundary of the “Neutral Ground” between the Sioux and the Sac and Foxes as set by a treaty in 1830, due to poor information about its location.

Only a few points on the line are presently known with any degree of certainty. Later sections of this report discuss what can be deduced.  The initial point may be a mound whose remains are currently found on the bluff.  One accurate east-west measurement is found in the government land survey notes.  The line’s location in some places can be estimated within perhaps 100 feet (1.3 second of longitude) from the location of stream crossings in the surveyor’s notes, but only guessed within hundreds of yards in other areas.  

A search for evidence on the ground would be interesting but daunting, and very little evidence would be left.  The markers on this line were obsolete in 1845.  It is doubtful that any  systematic effort removed the posts and mounds, but the people settling the land would have eventually cleared them from their fields.  After approximately 175 years, few marked trees would remain.  

Later History Summary

This section summarizes material that is collected with footnote in section � REF _Ref416959647 \r \h ��7�, Appendix A.

Settlement after the Treaty

A few settlers did not wait until the official time for white occupancy.  Even before the first part of the new purchase was opened, some are said to have been in the second part west of the temporary line.  John D. Bedell is said to have settled near the site of the future village of Red Rock, Marion County, in March or April 1843 without permission, avoiding any army guarding the line.  John Jordan had a (probably permitted) trading house on the west side of the river at that time.  Red Rock township may have had a white population of around 20 by the end of 1843.

In many areas, settlers were waiting to occupy the new territory on May 1, 1843.  There are stories of people crossing into the first part of the new territory at the signal of rifle shots at midnight on May 1, 1843.  An estimated 2,000 settlers crossed into the area on the first day downriver around Wapello County.  The scene was repeated in October 1845 along the Red Rock line.

The Sac and Meskwaki after the Treaty

In 1843, the tribes unhappily uprooted again and moved west of the temporary line.  A new agency was established on the Raccoon River at Fort Des Moines with Major John Beach as agent.  This is where the annuity was distributed to the Sauk and Fox (Meskwaki).   

In 1845 some did not expect the Sauk and Fox to go peaceably to Kansas, which had a different landscape, but Keokuk and most of the Sauk headed to Kansas.  Many Meskwaki left in smaller groups.  Some went down the West Grand and Nodaway Rivers, while other went down the Des Moines River and up the Missouri.  White settlers soon were occupying the land they left.

By May 1846 there were still groups on the rivers and 1300 had not arrived.  Some were too ill to travel and there had been significant mortality.  A sizable number of Meskwaki scattered into small camps in other directions, particularly on the upper Des Moines, Skunk, and Raccoon rivers, rather than go to Kansas.  Poweshiek, despite having cooperated in the past, was one of the leaders of this faction.  Many were rounded up by the army and sent to Kansas in 1845 and 1846 but some estimates say 400 remained in Iowa.  Some were removed in 1849-1850 from north of Marengo.

The Sauk and Fox did not like Kansas, which did not resemble their accustomed woodland environment; they had poor soil, few woodlands, little game, and a high rate of diseases.  They felt crowded by  neighboring tribes with whom there were sometimes conflicts.  Hunting parties and sometimes families trickled back to Iowa, living on what lands  remained unsettled.  

In the 1850’s, the US Government decided to divide the Kansas reservation land and give each native an allotment, a piece of the land.  The intention was to promote white-man style farming to improve the Indian standard of living.  Of course, excess land would be sold to white settlers. Keokuk and the Sauk were more accepting of allotment than the Meskwaki.

Public sentiment in Iowa came to accept the continued presence of the Meskwaki as consumers with annuity money and as farm laborers.  The Meskwaki had their settler friends write to officials requesting favorable treatment and suggest that land be set aside in Iowa for them.  The Meskwaki reached a consensus in 1854 that it was time to come back to Iowa and sent a group with money to find a good location.

The Iowa Legislature in January 1856 passed a law that authorized the Meskwaki to remain in Iowa and to purchase land.  Such a law was necessary because, while Indian nations could sell the land by treaty, the individuals were not citizens who could purchase land under the US government system.  This law was a rare event, perhaps a first, and would not have been possible after the federal government became stronger after the Civil War.  In 1857, the Meskwaki bought 80 acres on the Iowa River in Tama County, and more of them moved back from Kansas. The Meskwaki population in Iowa soon stabilized at about 200.  They sometimes took hunting trips in their favorite areas along the rivers, where those areas were not too occupied by settlers.  Some Potawattami also came back to Iowa from Kansas and lived by hunting, working for farmers, and gardening on small plots the farmers let them use.

The Federal government did not recognize Iowa’s authorization and the Meskwaki land purchase until 1866 and withheld the annuity payments to those in Iowa during the dispute.  A census for the resumption of the federal annuity counted 265.  The Federal Government now calls these people “the Sac and Fox of the Mississippi in Iowa” to distinguish them from the Sac and Fox of Oklahoma (moved there from Missouri and Kansas).  

The Meskwaki life in Iowa has not been without obstacles, illness, and internal conflicts, but they have continued to add to the land holdings and opened a prosperous casino which has allowed funding improvements in health and education.

Town of Red Rock

A town of Red Rock flourished along the Des Moines River in the early days of settlement.  As mentioned above, traders and other settlers set up near there even before the area was officially open for settlement.  Many colorful tales are recounted abut wild living around the town, and of the trading post that existed for a time across the river.

The town of Red Rock was surveyed in August 1845 by John Bedell, before the government survey was completed there, and resurveyed in April 1847.  The town never became prominent, as river navigation declined in importance and the main railroad bypassed the town.  Some quarrying occurred but the stone was not highly desirable.  The town was small when it was abandoned in the early 1960’s to make way for the lake.

Old Sycamore Meeting Tree

Information about its location and recent degradation of the tree is collected in � REF _Ref502660205 \r \h ��8�, Appendix B.

A very large sycamore tree stood south of the Des Moines River and very close to the treaty line.  This report estimates that the treaty line was 75 to 150 feet or more west of the tree.  In later years it was recalled as “the old meeting tree” and as the “Red Rock Line tree”, although no documentation from the 1840’s has been found to mention it.  There is no information from the natives to show that the tree had special significance to them.  Sometime after 2000, it acquired the name “Peace Tree”, although there had previously been one so named in Knoxville.

While the tree may have indeed been a meeting place, the treaty was not made there but at Agency City in present Wapello county.  It is clear the tree did not define the line, as the surveyor’s instructions were to start at the red rocks, with no mention of this tree in the notes.

It is a point of curiosity why the old sycamore was not mentioned in the treaty or the surveyor’s notes as he ran the line nearby.  Rogers presents a theory, credited to Dr. Bill Gilbert.  It was not close enough that the surveyor needed to take note of it, and furthermore despite its size, it did not stand out from a dense timber at the time the line was run.  Nevertheless, in later years after the surrounding timber was thinned it did stand out and was the obvious landmark for people to use in referring to the old treaty line.  The colorful tales of wild living around the town of Red Rock across the river, and for a time a trading post very near the tree, helped maintain local interest in the tree and line.

This report agrees with that reasoning and suggests that the tree was at least 75 feet, perhaps 100 to 150, east of the line.  In general the surveyor of the time only noted trees that were on or within a few feet of his line (and perhaps not all of them), except that he would go further if necessary to find bearing trees for mileposts.

The tree was in poor health due to windstorm and lightning damage and estimated to be about 472 years old when killed by the flooding of Lake Red Rock 1969.  The stump remained visible until high water broke it free in July 2018 and it was towed to shore for preservation.

Estimating Location of Treaty Line

1843 Survey Notes

The surveyor’s notes from the running of the line in 1843 were published in the Annals of Iowa.�  They state (barring a transcription error):

At a point on the left bank of the Des Moines River ... where the Bluff approaches the river and the base is washed by the current which sweeps in a curve around it for some 300 yards and then resumes its general southeastwardly course-the summit of which bluff is some 75 or 80 feet above the level of the river and whose base is an unstratified sandstone rock-a portion of which is strongly impregnated with some substance giving to it a rich vermilion colour and known to the Indians as the “Painted or Red Rocks of the White Breast� on the Des Moines River”.  

Near the summit of this bluff and within some fifty feet� of the brink of the cliff I established the starting point of the ”Boundary Line”... by erecting a piece of timber 12 inches square and 14 feet long-around the base of this timber I raised a mound of earth and sod 10 feet square at the base and 8 feet high-on this timber I place a crosspiece-the arms of which point north and south.  On the eastern front of the cross piece I engraved the words “United States” and on the opposite side the words “Indian Boundary” and take for references two trees whose angles and distances are as follows: A black oak 18 inches in diameter S 20 W 27 links [17.8 ft] and marked “Indian Boundary.”  A white oak 24 inches in diameter S 61 E 157 links [103.6 ft] and marked “United States”...

That the most notable red rocks were near this spot is confirmed by a quote from 1870:

The remarkable ledge of red rock which gives the name ... is about a half mile up the river from the town of Red Rock and on the same side of the stream.  The rock cannot be described as grand ... for it is not high enough for that; but it certainly makes a pleasing bit of scenery.  The Des Moines River has here ... wasted away a portion of the bluff that at this point forms its bank, and thus exposed and cut away from the red sandstone of which the bluff is here composed.  We should guess the height of the ledge at from sixty to eighty feet from the level of the river.  The stone is very coarse friable, easily cut with the knife.  The prevailing color is red of various shades, mingled with yellow in places.  The entire bluff is covered with trees.”�

The survey notes include distances along the line to streams, a few line trees, and marked witness trees for some mile posts.  If there were no witness trees, he typically raised a mound with 4-foot base and 3 ft high around the post.  It is presumed that the line trees were marked with chops in the usual manner for surveys of the period.  In addition, in some places where there was no timber he raised small mounds with 2-foot base and 2 ft high every 10 chains (1/8 mile).

Stiles reproduces a sketch map of the line from the state archives, with stream crossings and other features shown.  Its distances and features do not match sufficiently with the notes to make it a useful map for relocating the line.�

Another map of the survey in the National Archives� shows promise if a readable copy can be obtained.  It does not show some of the erroneous bluffs but its details have not been compared.

Fitting Initial Point to Bluff, Aerial Photo and Topo

Notice particularly that the transcription says the initial point was within 50 feet of the brink.  The survey notes give the distance from the initial post south to the base of the cliff as 5.60 chains or 370 feet.

The notes do not specify in which direction the 50 feet from post to brink was measured, but it seems it must have been westerly because the distance south along the line was 370 feet to the base of the cliff.

Fitting this description to an aerial photo of the area, we find that the best fit is with an initial point approximately N41° 25’ 53.8” W093° 07’ 49.8” (WGS84?).  This should be redone using a distance scale taken from the pixel size.

Using the 7.5-minute series topo with distances scaled 370 ft north of the base of the cliff and within 50 feet of the brink, a point was chosen whose coordinates are tabulated in an appendix.  The discrepancy in latitude versus the aerial photo needs to be further investigated.  

In both cases, the longitude is reasonably close to that measured by GPS at the mound.

Mound at Immel house

Mr. William Immel � pointed out what appears to be the remains of a mound a little north of his house, which is presently the nearest house to the initial point of the treaty line.  The mound is very near the line between lots 78 and 115 of the Painted Rocks development.

Some opinions take this as the initial point of the survey.  This report initially disagreed based on the distance from the brink, but now is entertaining the notion of a transcription error in that distance, given the number of other transcription errors seen.

If it was a mound, someone dug away most of it before his house was built in 1992.  One theory was that it was searched for Native American artifacts, which would not have been in the initial point mound.   Another possibility is that the surveyor’s post was dug out for other uses soon after it was no longer needed as a marker and the mound crudely leveled.  

What remains is an irregular ridge a few feet wide that is closer to forming a square than a circle, about 16 to 18 feet across the square, enclosing a depression that is about 2 feet lower in the center than the highest parts of the ridge.  There is no evidence of water pooling at the bottom, suggesting a drainage path through the rock below and erosion of soil between the ridges.  The location is about the highest in the immediate vicinity.  The center of the depression is 51 feet measured perpendicular from the NW side of Immel’s house, and 120 to 125 feet from the present brink of the cliff.

The dirt that looks to be added to the original landscape is reasonable for the surveyor’s mound that has weathered for 165 years and was at some time shoveled to the outside of the original 10x10 foot square base.  If a mound was built with a significant amount of sod, due to the difficulty of finding pure earth on the bluff, then it certainly could have reduced in volume.  Additional volume could be lost to washing through a crack in the rock below the depression.  Thus this feature seems to meet the description of the initial mound.  Mr. Immel says the witness trees are not evident, but could easily be gone after 165 years.

The position of the central depression was measured by recreational GPS as N41° 25’ 51.77” W93° 07’ 48.00” (WGS84), with an indicated accuracy of better than 5 feet.  This position is the average of 3 readings on one day and 5 on another day, each averaged in the GPS unit for several minutes under tree cover that interferes with reception.  

This position is about 86 ft ±10 ft west of a north-south line through the estimated sycamore position.  The bearing is 1.35 degree off.  Thus it is unlikely that the line passed through the sycamore and this mound.  It is possible that it went significantly closer than 86 feet but only if we accept a transcription error on the distance from the line to a pond south of the lake.

However, the center of the “mound” is more than 120 feet from the brink of the bluff and the brink could have eroded in 164 years.  Barring a transcription error, this cannot be reconciled with the survey notes stating it was within 50 feet.  If it were within 50 feet of the brink it would be even further from putting the line through the sycamore.

Measurements on aerial photos printed from the Marion Co. GIS system, using property line lengths for scaling, show that the mound is very close to 370 ft north from the water line.  An earlier measurement on the aerial photos from Topozone also indicated 370 feet south of the mound to be about the edge of the bluff,  What looks at first like a shore at the base is more likely the side of the bluff as seen at an angle.  Mr. Immel commented about only seeing a beach when the lake was lowered.  A measurement on the ground would be useful.  There was some quarrying just east of this point, but it seems doubtful that extended far west enough to affect this measurement.

Thus the identification of this mound as the initial point of the line depends entirely on whether we accept the transcription of “50 ft from the brink” or whether we assume a transcription error from 150 feet.� 

No other mound was seen in a quick walk through the woods to the north, lending credence to the idea of a transcription error.

The mound is now, somewhat reluctantly, used in this paper’s list of most likely longitudes.

Harlan, Johnson, and Olney

Rogers mentions letters� from 1913 and 1925 that discuss a large oak tree on the bluff with a blaze and describe walnuts and oaks indicated as bearing trees in the survey notes.  Rogers does not mention any measurements of the location of these trees.  Further research in the Harlan letters at the State Historical department in Des Moines may be valuable.

Rogers says that Marion county engineer Robert T. Johnson prepared a map in 1927 on a 1912 edition 15’ series topographic map, and this map is in the state archives.  This map may have been prepared to find the distance stated on the 1928 plaque in the Knoxville square.  It would be practical to read locations within perhaps 100 feet at best on this map, and the reproduction in Rogers’ article does not permit that precision.  Rogers says that Johnson was “following Harrison’s survey notes”.  The map appears to be an office exercise, as the portion reproduced by Rogers shows no signs of any fieldwork such as notations of trees, measured distances, or bearings.  The only markings are the ruler-straight treaty line parallel to the section line to the east and tick marks numbered for mile points.  The mile mark spacing is unequal by well over a pencil line width in places (in the reproduction) but there is no indication why. (It may be distortion in the reproductions?).

Johnson shows the initial point of the line, where the large cross and mound were placed, on the bluff across the river north of the tree near the middle of section 35, which is approximately correct.  Scaling from features on this map to the 1965 topo � gives Johnson’s line a longitude of W093° 07’ 43.0” (NAD27) or W093° 07’ 43.7” (WGS84/NAD83).  Johnson’s line passes east of the mound at the Immel house discussed � REF _Ref151480126 \p \h ��above� by perhaps 300 feet, which is more than the inaccuracy of the map reading and current GPS measurements.  This location is not consistent with Harrison’s description of “the base is washed by the current which sweeps in a curve …”

Scaling on Johnson’s map from his initial point to the base of the cliff gives 470 to 625 feet (hard to identify contour lines there).  Quarrying near where his line meets the bluff does not explain this difference as it was probably all done prior to the older topo.�  His initial point as transferred to the newer topo gives 350 ft, in close agreement with 5.60 chains (370 ft) in the survey notes.  Both the old and new topo maps show his initial point closest to the cliff in a southwest direction but probably more than 50 feet .�

Rogers has added labels � showing the sycamore as being essentially on Johnson’s line, but this report estimates it about 250 ft west of his line and as much as 100 ft east of the line as estimated here.

West of Knoxville, we can ascribe a value to Johnson’s line as the longitude of the aforementioned commemorative plaque at the courthouse plus the distance it states, 530 rods.  Johnson probably derived this for his wife’s DAR project.�  This is at about mile 7:63 south of the initial point along the line, about 600 ft WSW of the SW corner of Graceland Cemetery�, and 325 ft north of the NW corner of Marion County Park.  The line would pass on the west side of the dam.

We thus obtain 93° 07’ 42.7” (WGS84/NAD83).  The implied precision is ±5 rods, 82.5 feet, 1.1 second of longitude.   This position is about 1 second (76 ft) east of the line taken from Rogers’ reproduction of part of his map at the river and well within map reading accuracy.  The distance should be remeasured on the map in the archives.

The position agrees to similar accuracy with the estimate in this report in that area, despite a very different estimate of the initial point.  See section � REF _Ref150614480 \n \h ��4.4� and plot.

Commemorative Markers for Red Rock Line

The location where the treaty was signed in 1842 is marked by a plaque at the Chief Wapello grave site southeast of Agency, Iowa.�

The Daughters of the American Revolution (DAR) placed a marker in the southeast part of the courthouse square at Knoxville in 1928.  It says the line was 530 rods (1.66 mile) west of the marker.  This is approximately at the west edge of the Graceland Cemetery.  See additional discussion under section � REF _Ref150614480 \r \h ��4.4� Harlan, Johnson, and Olney.

Mention was made of another (earlier?) marker at a school.�  This has not been researched.  If it was the Red Rock school, it is now under water but could also have been another rural school.

The Knoxville post office has a mural, painted in the 1930’s under the WPA, portraying settlers waiting to cross the Red Rock Line in 1845.

Through the efforts of the DAR in 1975 �, signs were placed along the nearest roads to commemorate the ends of the line.  An article describes the sign near the northern end of the line at the intersection of two highways and pictured two sign boards angled to allow reading from different directions.  There is presently a single signboard, apparently newer, with about the same wording, very near the intersection,�, � a quarter to a half-mile west of this report’s current vague estimate of the line.

The records from the DAR project� have the treaty line drawn exactly on the section lines, which were later and independently determined and thus a poor guide to the precise location.

A similar sign was placed along county road S60 south of Seymour at the Missouri border. �  This sign says the line was a quarter mile east of the road.  It would be interesting to know how that was determined. � Preliminary map work had indicated it was ¼ mile west of the road, but the stream crossings were not certain and more thorough checking is needed.  Either placement is considerably east of the longitude of the initial mound and the location indicated by the plaque at Knoxville.  The southern sign says the line ran to the section corner in Hardin County where the northern sign is located.

The homeowners association in the Lake Red Rock� area has placed plaques and a replica of the initial point post at the entrance to the Red Rock Cemetery, which is an accessible public point 0.7 mile west of Hwy 14 and 0.5 mile east of the line.

There is an entry on the National Register of Historic Places for the Red Rock Line, and details need to be researched. �  It may be the rock at the courthouse or the replica at the cemetery.

Four signs for the line and one for the town were placed by a Marion County organization in the 2010’s.�

Government Land Survey reference to Treaty Line

One reference has been found in a partial search of the government survey notes for the townships and sections the treaty line crossed.  More microfilm remains to be read.

1st Correction Line

In 1846 on the first correction line, surveyor Isaac Higbee noted “Old Indian Boundary line” 61.15 chains west of the SE corner of T79N R20W.  It is likely that Higbee noticed, within a few chains north of his township line, the “small mound” Harrison raised at his 11 miles 60 chains north of the initial point of the treaty line.

GPS unit readings were taken at the road intersections at each end of this mile and processed with the National Geodetic Survey tool OPUS-RS.  They agree well enough with less precise handheld GPS measurements taken in August 2010.  The section corners were assumed to be the spots in the intersections which give a reading on a magnetic locator indicating a spike or iron rod buried below.  At the SW corner of sec 36, this was at the visual center of the roads, but at the SE corner (township corner) the spot was perhaps 8 feet SE of the visual center.

     SE  corner  N41° 36’ 03.746”   W093° 06’ 59.463”   NAD83(2011)

     SW corner N41° 36’ 03.508”    W093° 08’ 08.465”

     Inverse at ellipsoid: 1597.91 m = 5242.47 ft     FAZ=269° 44’ 36” BAZ=89° 43’ 50”

Crossing interpolated 61.15 / 80 chains * 1597.91 m = 1221.60 m = 4007.9 ft, Forward at FAZ       at ellipsoid grid, approximately 4008.0 ft  surface distance.

     Crossing = 41 36’ 03.56”     W093° 07’ 52.21”

This longitude is about 150 feet east of the 54.2” value deduced in miles 2 through 4 north of the starting point by map reading, which would correspond to a respectable average angular error of 12 minutes easterly in the miles between.

The distance computed between the corner readings is surprising, 37.3 feet short of a mile or a precision of 1:141 which would be poor accuracy for a township line, even with the rolling hills.   The direction is over 15 minutes off cardinal, which is perhaps realistic for a solar compass with an ultimate achievable accuracy of 5 minutes.  Google Earth (2016) shows a similar distance, and the next four miles west as indicated by roads and fences at about 5250 ft average, lending credence to Higbee’s sections being short.  John Ball’s lines to the east are much closer to nominal.�

The GLO notes for subdivision of the township to the south indicate fallings 18.63 ch west of the SE corner of sec 36 and 20.00 ch west of sec 35, thus indicating section 2 as being short 90 ft, quite likely due to the bearings on its south-to-north lines being poor.

It is also noteworthy that Harrison recorded a compass variation of 10° 00’ just ¾ mile south of this intersection at his mile 11, but Higbee recorded 11° 00’ at the intersection only 3 ½ years later.  This seems like an irreconcilable discrepancy.

2nd Correction Line

Jeremiah Whitcher’s July 1843 survey of the 2nd correction line stopped one half mile into T89N R20W (south quarter corner sec 36).  His instructions were to stop at the treaty “division line” or the Neutral Ground if it were encountered.�    This was 4 miles north of the end of Harrison’s treaty line so he could not have encountered it.    Whitcher went almost ¾ mile west of the longitude of the commemorative sign.

That he went into this section but did not complete it is strong evidence that one of those lines was expected to lie in that half mile. Unfortunately he made no notation of why he stopped.  

T89N R20W should be examined to see how the later surveyor described his starting point.

Fit of 1843 Survey Notes to Topo Map

Much can be learned by plotting the distances given in the surveyor’s notes on a strip of paper and sliding it along a topo map until the streams � line up with the map.   Google Earth or other computerized and (approximately) orthorectified and georeferenced aerial photos are a great aid in this process because they allow comparison over greater distances not easily managed on paper maps.  Care must be taken because of the occasional misregistration of the photos by up to 100 feet.  On the other hand, trees tend to obscure the streams at the resolution available, even for photos taken in early spring, whereas the topo maps delineate most of the streams.

Large streams provide verification of the general north and south position, but they usually cannot be relied on for precise location because they may have changed course or significantly eroded their banks. The smallest streams usually have drifted the least over the years and are best for fine positioning.  Sometimes it is evident on aerial photos that a stream has cut a new channel between old bends.  Harrison recorded no stream as smaller than 2 links (1.3 ft), and some of the smaller ones recorded are not shown on the modern map.  

When a surveyor of the time recorded a distance along his line at the banks of a river, it was probably at the water’s edge on that day. When he only gave a width for the smaller streams, he probably estimated it by eye, perpendicular to the flow, at the spot where his line crossed. (�)  Thus the width recorded depended on recent weather, and since the notes do not record rainfall we have only general indication of what the measurement might have been on a different day (�).  It becomes significant that the line was run in the spring when streams would tend to be higher.

The longitude can be read within about 25 to 50 feet (0.3 to 0.7 second longitude) on a 7.5 minute series map if two nearby and well defined small brooks run diagonally (for instance NE and SE) across the line, and to poorer accuracy in most cases.  Harrison usually recorded stream locations to the nearest half-chain, occasionally quarter, and rarely to the link(�).  Thus we can expect up to 17 feet of north-south rounding error, which can translate into greater or lesser east-west error according to the orientation of the streambeds.  Google Earth can supply latitude and longitude to greater precision, but its registration accuracy is similar to the resolution of 7.5’ paper maps.

Unit and map datum conversions are given in � REF _Ref147198896 \h ��Table 1�.  NAD83 (geodetic info) is close to WGS84 read out of GPS� and both have larger west longitude relative to NAD27 (read from topo maps).  The latitude conversion is 2 meters or less and is negligible for this work.

Table � SEQ Table \* ARABIC �1� Length of 1 arc second in feet, and datum shift

Point�Length of

1 second�WGS84 – NAD83

seconds,     ft 

Degrees              �WGS84 – NAD27

seconds,       ft 

Degrees              �NAD83 –NAD27�seconds,       ft

Degrees              ����Latitude����Northern end

(mile 68 north)�101.23 ft�+0.026”       2.6 ft

+0.000007°�-0.039”       4.0 ft

-0.000011°�-0.065”       6.6 ft

-0.000018°��Initial point

of line�101.21 ft�+0.026”       2.6 ft

+0.000007°�-0.003”       0.3 ft

-0.000001°�-0.029”       2.9 ft

-0.000008°��Southern end 

(mile 58.4 south)�101.20 ft�+0.025”       2.5 ft

+0.000007°�+0.067”       6.7 ft

-0.000019°�+0.042”      4.2 ft

+0.000012°����Longitude����Northern end

(mile 68 north)�75.02 ft�+0.034”       2.6 ft

+0.000009°�+0.767”       57.6 ft

+0.000211°�+0.733”       55.0 ft

+0.000204°��Initial point

of line�76.19 ft�+0.034”       2.6 ft

+0.000009°�+0.764”       58.2 ft

+0.000212°�+0.730”       55.6 ft

+0.000203°��Southern end 

(mile 58.4 south)�77.16 ft�+0.033”       2.5 ft

+0.000009°�+0.777”       59.9 ft

+0.000216°�+0.744”       57.4 ft

+0.000207°��  Note:  WGS84(1150) epoch 2007.6 conversion in HTDP

Results of the map reading process are given in � REF _Ref142646137 \h ��Figure 2�.  The estimated line has been adjusted in some places between map readings according to the hypothetical effect of magnetic variation discussed in section � REF _Ref147286650 \r \h ��4.8�. Crosses mark bounds on the line as read from the topo map, and solid diamonds mark best estimates where better precision can be read. The dots on the right edge indicate the mile points where solar observations were made.  

The signposts along the roads are off this scale at –79.5 (northern) and –12.2 (southern).

�EMBED Excel.Sheet.8���

Figure � SEQ Figure \* ARABIC �2� Estimated Longitude of Line

(WGS84/NAD83) (1 sec ˜ 76 ft or about 70 seconds per mile)

East-west scales span about ½ mi, greatly magnified relative to North-South.

� REF _Ref142220825 \h ��Table 8� in the appendix tabulates the data along with interpolated positions for mounds, line trees, or other objects that could be searched for.  Specific interesting items are discussed below. 

Harrison’s Survey Notes just North of Red Rock

The only creek noted between 3.5 and 4.5 miles north must be Brush Creek, and to have anything like reasonable chaining error, the crossing must be at least 200 ft west (UPDATE THIS) of this report’s initial point, or 600 feet to the west of Johnson’s line. 

As we then go back and fit the streams past mileposts 2 and 3 north, we find good agreement with the north-south position of the mound as the initial point.  If we were to use the initial point originally taken from the distances from the cliff, then we must allow a chaining slip to the south on the ground (measurement long) by 50 to 100 feet, as might occur in chaining on rough terrain in the first mile  

In the first 3 miles north of the initial point there appears to be 380 feet of westward drift.  This is a direction error of 1.3 degrees, which is far more than anywhere else on the line.  It is difficult to place the other crossings in this distance, so the error could be distributed at this angle or occur as a sudden shift.  Some of the westward error could be due to the difficulty of sighting through timber and brush.  Some may be better explained by local anomalies in the magnetic field greater than the 30 minutes (46 ft per mile) estimated from land survey notes in the immediate vicinity of the red rocks.  See discussion in a later section.

If we use Johnson’s starting point, then it is essentially impossible to fit the brook at 45 chains north without a westward srift of perhaps 400 feet, almost twice that needed if starting at the mound.  Johnson’s line does not cross this brook on the topo at any place with significant flow, but does cross two small ones that are not in the surveyor’s notes, one just short of a mile and another just past 2 miles.  Overall, the fit to Johnson’s line is much poorer than the inexact fit of this report’s proposed line.

Going north of the initial point Harrison noted a line tree, Ironwood�, 8-inch diameter at 16.45 chains or 1086 ft.  It is conceivable this could still be there if on high enough ground.  However, if the initial point taken from the aerial photo is close, or if the westward drift occurred south of the ironwood, then the ironwood has likely been periodically flooded.

The road to Poweshiek’s village at 1 mile 35 ch north falls along the ridge, as would be appropriate, but we can get no precise information from it. 

Harrison’s Survey Notes just South of Red Rock

It is difficult to see the ledges from the south bluff because the slope gradually increases with trees growing on slopes too steep to walk.  Many places could exist that meet the description.  Particularly good candidates are found perhaps halfway down from the walking area to the water within 10 or 20 yards each side of 93( 07’ 46.0”, but there are probably others.

The hillside around the S 1-mile point has few trees greater than 18 inches in diameter, and no marked or unnaturally scarred ones were noted in a walk through the area.

There seems to have been a serious chainage slip, perhaps 3 chains (measurement longer than true), between the ledge at 0 miles : 73.30 ch and the brook at 1 : 28.00.  The point where they encountered the ledge is somewhat uncertain unless the longitude can be established, and thus the distance at which it was encountered.  There is no way to fit a stream 34.7 chains south of the ledge anywhere near the estimated longitude, as it looks like no more than 32 chains.  Furthermore, the distance from that brook to the stream south of Teter Creek looks close to matching, and thus argues for a slip north of the first brook.  This is difficult to explain because the chainmen used tally pins to avoid losing count, and it is much larger than the usual variation in rough terrain.  Perhaps there was confusion in getting from the bottom to top of the bluff.�,�

Compare river width to land survey?

Past milepost 1 south, the pond is problematic.  The 1965 topo map shows one natural pond of about the right size in this vicinity.  Taking a line through the estimated initial point and the most westerly possible fit with Teter Creek and a smaller stream, we miss the pond by almost twice Harrison’s 5 chains, and his distance falls some 200 ft south of the south edge of the pond.      The north-south position would fit well if the aforementioned slip of 3 chains were used.  Johnson’s line is almost 20 chains east of the pond, which does not show on the 1912 map.  No solution to the east-west mismatch has been imagined.

Furthermore, a line only 5 chains from the pond would probably have missed the brook at 1 mile 28.00 ch and intercepted one shortly after the ledge.  An increase of over 10 ft in the 1965 map’s water level is needed to put the nearest point of the water 5 chains west of the plotted point.  The working hypothesis is that the pond was larger than 2 acres.  If it were larger than Harrison estimated he would also tend to estimate it too close.  Another possibility would be the underlying structure has further collapsed (in 122 years to the map date) and shifted the water to the northwest.

If we take the pond measurement as given from today’s pond, we have to accept a large error in both distance and angle in the first mile and a half, in the opposite direction from the general SE trend of the area.

There is a sinkhole shown to the NE of the pond, which could have also been a pond in 1843 and would fit better east and west.  However, its north-south location is unreasonable for Harrison’s pond with any likely chaining error� and Harrison noted only one pond.

Past milepost 2 south, Teter Creek (15 links wide) and a brook (2 links) have the right spacing, using their old channels as marked on the map, at the longitude tabulated.  This area is now in the lake.  Their angles crossing the line are good but it is not a reliable determination because Teter Creek is large, bordering a flat bottom, and could have drifted to the channel shown on the topo.  The present positions are near the westernmost possibilities and any drift would mean they had been further east in 1843.  East does not help fit to the pond on the 1965 topo, and could still not be far enough east for Johnson’s line.

The spring run at mile 4 : 18.00 fits well with the distance from points to the north, but it is difficult to find a SE direction.  It is possible that it took a small bend at the longitude tabulated, and this is also the most easterly point where the terrain would allow an easterly run at 4 : 25.00 (stream not indicated on topo).

At 6 miles 20 chains, the creek is too indistinct in a wide bottom to place accurately, but the longitude tends to agree better with points to the south than the north.  A range of reasonable values is shown between + + on the plot.  Recheck East limit.  Because of this and the difficulties that may have been encountered on the river bottom, it seems most likely that the largest east-west error occurred near the White Breast River.

Mile 7 : 69 should be discussed here.

See also comments in section � REF _Ref150614480 \r \h ��4.4� under Johnson concerning the area west of Knoxville.

A nice group of streams occurs about 10 to 11 miles south on the line.  The one at 10 miles 25.00 chains must be assumed to have a transcription error and really run SE as the topo map terrain does not permit a SW stream in this vicinity.  The stream at 9 : 40.50 ch would fall in a field that has been leveled by farming.  Fitting to three streams here gives us a longitude that is some 800 feet east of the initial point, and is now east of Johnson’s line.

Harrison’s Survey Notes in Lucas County

Milepost 24 would have fallen in what is now Stephens State Forest east of Williamson in Lucas County (sec 35 T73N R20W).  It was hoped that old trees might remain there to give evidence of the line.  Coordinates were computed for the mile point from reasonably well-fit stream crossings.  Harrison blazed two white oaks, 14 and 18 inches diameter at that time, and about 40 and 80 feet south of the post.  The hillsides south of the coordinates and also north (in case of a transcription error) were examined with no success.  Every large tree within about 100 yards was viewed on the side where markings were expected and those within 50 yards examined closely on both sides, based on a hoped-for accuracy of 50 yards.  Few trees in the area are larger than 2 feet in diameter.

Harrison’s Survey Notes near Rathbun and Southern End

At 31 miles 37.50 ch he reports a single stream, where there is a fork to the west on the map.  This sets a western limit, and the distance from the stream at 30 mi 42.50 ch then sets the longitude.  The result appears compatible with the stream at 30 : 77.30 which by itself is not reliable due to  a fairly flat area and grading for the railroad immediately north.  This result is close to that obtained at about mile 11.  Eventually some points in between need to be checked.

It appears he drifted about 1.5 to 3 seconds (40 to 75 yards) east between miles 31 and 40, which is perhaps 15 minutes of angle.

The estimated location for milepost 36 lies in a wooded area in the Federal land south of Lake Rathbun.�   A brief look there found no obviously marked trees, although there are a few that might be old enough.  The line tree before milepost 36 may or may not fall in a flooded area and needs to be searched.

The creek that he recrosses many times after mile post 40 is unmistakably the Walker Branch, south of Confidence and east of the Sunnyslope Church, and gives us a very reliable, although approximate longitude of 93 07’ 30” to 35”.  

After mile 44 the noted distance to the South Chariton River falls within the river bottom on the map.  More precise location is elusive; if some of the creeks are made to agree others do not.  It seems unlikely small streams have moved that much.  This may suggest the survey had significant errors of both angle and distance on the river bottom.

Mile 45, where the unusual magnetic variation was reported, falls in a pasture having a few trees.  It is unlikely to have the original bearing trees but could be investigated, and should present no difficulty in obtaining magnetic variation readings by comparing solar measurements to the magnetic compass.

Recheck triple crossing 46:41 etc

Near the southern end of the line, in Lucas and Wayne Counties, there are several diagonal creeks.   A crude estimate was made many years ago from stream crossings on a 15-minute series topo map and the result was W093° 07’ 33”.  This needs to be repeated on 7.5-minute maps for better accuracy.

Missouri Line

Harrison gives a distance to Sullivan’s Missouri line but does not say what evidence he found of that line.  Presumably his crew searched for marked trees east and west of the expected point.  By interpolation between Sullivan’s miles 70 and 80, the intersection would have been approximately at Sullivan’s mile 77:46 or the 1850 retracement 77:57.  The retracement notes give no features in this mile that can be used to tie down their chaining to physical points; hence interpolation has been used for estimates.

Nor do they give any help in locating the treaty line, unless the field fence at 77:55.75 had been placed at the Red Rock line, which seems unlikely because there was little settlement in the area while the treaty line was in effect.

Harrison may not have known of the northeast tendency of Sullivan’s line� and therefore surveyed accurately east or west of a marked tree to define their intersection.  This could have made a north-south difference (using estimated Sullivan mile posts 77 and 78) of up to 156 ft or 2.37 chains in the length of the treaty line depending on how far in which direction Harrison found evidence.  The current estimate places the end about 1.4 chains into Missouri at about the same latitude as mile post 77, as it seems to make Harrison’s chaining more regular.  This distance could explain why the 1850 retracement did not record Harrison’s post, which they would not have made any effort to locate.

Harrison’s Survey Notes near Northern End

Harrison was unable to find the intersection with the boundary of the Neutral Ground, which was the point where the Red Rock line was to end at an expected distance of about 64 miles from the initial point.  He therefore ran his line to 68 miles.  Even this may have still been short of the Neutral Ground by 5 or 6 miles.� The information he had about the location of the neutral ground boundary was likely that inaccurate.  

The commemorative sign at the intersection of Hardin County M Avenue and 195th St, also known as highways D35 and S55, is about 67.7 miles from the initial point, and perhaps a quarter mile west of the line.

Plotting of distances between streams is not as productive in the northern portion of the line as in the south, due to the generally flatter terrain with fewer streams, wide river bottoms where the streams could easily have shifted over the years, and more straightening of the natural courses to accommodate farming.

 The general vicinity of the line can be placed by the large streams past miles 47, and 55, with refinement from the smaller streams converging past mile 42.  An approximate value was obtained on a large-scale map.  The location of the line needs to be checked against stream crossings in this area on the 7.5’ maps.  At 47 : 44.25 we should have Minerva Creek, but it appears further north?  The one at 55: 55.10 is Honey Creek that could easily have moved in the wide bottom.  The marsh past mile 45 would fall in a creek bottom on the topo but is not now marked as a marsh.  It is puzzling why there are no entries for Mud Creek at about mile 50 and two creeks about mile 52 on the topo.

At mile 63 : 5.5 ch the map shows Little Beaver Creek as a small stream, surely not 40 links (26.4 ft) unless there happened to be a pool here or a recent downpour.

Note that the line misses the crook in Beaver Creek at about mile 67, so it must have been west of that. Coordinates?

Comments on Accuracy of 1843 Survey

The northern part of the line as now poorly estimated does not show any large trend and the southern part is not quite as true as the northern (prairie) portion but not seriously misaligned.  

The portion between 2 miles north and about 8 miles south is much more irregular, but also has an overall northwest-southeast tendency of perhaps 1100 feet.  The local magnetic attraction of the red rocks could account for some local changes near the initial point, but not the larger pattern.  The 1100 feet in 10 miles is 1 part in 48, or 1.2° of compass error.  No hypothesis has been found to explain why there is such uniformity within sections, yet three such very different sections of the line.  

Harrison’s bias was initially thought to be an error of adjustment in his instrument between his solar scale and the line of sight. There is no notation that he took astronomical measurements other than with the solar attachment to check alignment.�  However, the bias does not appear to be consistent over the whole line.

If we take the initial point as N41 25’ 51.7”, W93 07’47.95” and the Missouri line as N40 34’ 59.8” W93 07’ 30.7” the NGS program INVERSE gives a distance on the ellipsoidal earth model (near sea level) of 94146.9 meters or 58.500 miles.  An additional correction of 0.227 ft per mile for an average elevation of 900 ft would add 13.3 ft, making it 58 miles 40.21 chains.  It is 10.32 chains (681 ft) longer than Harrison’s measurement, 1 part in 453, 11.6 feet per mile, a remarkably good agreement overall.  However, there is more variation on some parts of the line.

Repeating the calculation from the same initial point to the spring run at 4 miles 18.00 chains south, N41 22’ 12.4” W93 07’ 45.2” elev 850, we get 6765.8 meters or 4 mi 16.32 ch, short of Harrison’s measurement by 1.67 chain or 110 ft, or 1 in 202 (opposite sign from overall line), but this is within the accuracy of map reading for the spring position.

The standards of the day are the General Instructions of 1834 and 1843 �, which state that a land survey must be redone if the closing error on a township exceeds 5 chains (1 : 384) and on a section 1 chain (1 : 320).  

A constant offset in compass angle would not cause any closing error where the same instrument was used throughout a closed traverse.  A compass error of 35.8’ would cause an acceptable 330 ft (5 ch) closing error for a township if it were used for 3 sides against a side done very accurately with another instrument.  Distance errors usually dominated and angular errors were smaller.

Another comparison is the 1852 survey of the Iowa-Minnesota boundary.  This was a well-planned survey of an important permanent line, checked by the best portable astronomical instruments.  It was executed by a corps of 40 men working for two months under generally favorable conditions.�  For expediency they placed monuments by field calculations that were shown by later office work to be up to 85 feet in error and the deputy surveyor’s report states this was satisfactory.�, �

Sullivan’s 1816 line that became the Iowa-Missouri boundary was very accurately chained, but failed to take into account changes in magnetic declination.  Missouri DNR GPS coordinates� for mileposts 70 and 80 on the 1850 retracement of Sullivan’s line show an average azimuth (due to Sullivan 1816) of 88° 31’ 24” and a distance (1850 chainage) of 10 miles plus 62 feet (at approx surface elevation), or 1:850.

Notes on Survey Methods of the Time

Before the late 1830’s surveyors relied on a magnetic compass with a correction for local magnetic variation that they typically determined at night using Polaris.

Harrison used the latest technology, the solar compass, as his notes state “with my chain adjusted to true standard measure� and having ascertained by solar observation the variation of the needle at this [initial] point to be 10° 10’ E and with the Nonius� of my compass adjusted thereto I run thence south Var. 10° 10’ E.”  Notice that he adjusted his magnetic compass, indicating that he would rely on it between widely spaced solar observations.

The solar compass� was relatively new at the time of the Red Rock Line survey, having been patented by William Austin Burt in 1836 � following development in the survey of iron bearing lands in Michigan Territory, first used in public land survey of Iowa by the inventor in 1836, and put into manufacture in 1840. �  Burt made improvements during this time.� The Surveyor General at Cincinnati first recommended it in April 1841 � with mention of a half dozen satisfied users.  Henry Ware of Cincinnati made solar compasses about that time.�  

Originally, “it had been the impression, also held by Burt, that the solar compass was to serve as an auxiliary to the common compass, to be carried along the surveyed line and used as often as necessary to find the true meridian and the deflection of the magnetic needle.”  This view saw the solar compass as an alternative to nighttime star sights and is consistent with Harrison’s notes.  Later experience found that when conditions were suitable the solar compass could be used at every setup and “it became the favored instrument.  There were many prejudices against it, as there are with all improvements.” �   

By 1843 when Harrison ran the Red Rock line the solar compass was perhaps being used in the survey of many township lines.  The General Instructions of 1846 from the Surveyor General of Wisconsin and Iowa state “Base, meridian, correction and township lines are to be run with an instrument that operates independently of the magnetic needle, which is to be employed only to show the true magnetic variation.  Section, meander, and all other lines interior of a township may be run either with the same instrument or with the Plain Compass...”.�  The Surveyor General of Ohio, Indiana, and Michigan in 1850 requires “Burt’s Improved Solar Compass, or some other equally good instrument, by which survey may be ... made ... without the use of the magnetic needle.” �  “In 1850, the year that Burt’s patent expired, the General Land Office adopted the solar compass as a standard instrument for all major boundary lines in regions of magnetic disturbance.” �, �

A modern surveyor observed, “Even [later] when these surveyors ran lines with the help of telescopes and crosshairs, it was the practice to simply pick up the instrument and go to the other side of any tree they encountered, then re-setup and continue. In doing so, their bearing for any segment of line is often very good, but may be stair-stepped as much as a foot or so.” �  Besides the foot or so, which is not important for our study of the Red Rock line, this practice requires trusting the magnetic needle bearing to align on the other side of the tree.

A more recent practice for compass surveys�, when they were still used for preliminary or approximate work, was to take both foresights and backsights.  This alerts the surveyor to local magnetic variation and allows a traverse to be run at accurate angles (within the compass reading error) relative to an initial course despite any change in variation throughout the traverse.

 “Surveyors normally set up at a place of beginning, took a line of sight and sent a flagman ahead (possibly accompanied by an axeman).  These two went as far as they could without losing sight of the surveyor, often a half mile or more.  There they erected a forward sight, a flag.  This usually consisted of the trunk of a sapling or small tree, debarked and possibly marked by pieces of cloth.  The chainman, accompanied by axeman, then began their measurements.  The rear chainman sighted the flag and placed the head chainman on line.” �

Stewart describes “an early practice of the deputies.  They did not run a line by foresight and backsight, a process which involves much clearing of line.  Instead, from a given set-up with compass pointing ahead at the proper variation, a prominent tree or other recognizable object was noted on or very near the line.  The compass was then carried forward and set up on the far side of the object previously sighted upon.  If the proper tree or object was not found the line was incorrect, because there was no check on alignment.” �

He goes on “There were exceptional cases where a conscientious deputy attempted to run a straight line by a more accurate method.  One of these was Orsan Lyon, who, while engaged on the surveys on the second correction line in Iowa in 1840, found such great changes in the variation that he was forced to run random lines and ‘back and forth sights’.”

The General Instructions of 1834 � while describing the form for keeping notes lists a sample party that includes two chainmen and one flagman.  Other descriptions� of the survey process such as quoted above do not mention a rear flagman.  Some do not mention a flagman at all; perhaps an axeman doubled as flagman, or the surveyor lined in the head chainman.

In summary, nothing in the notes for this line nor the general instructions or practices of the time indicates that backsights were used along with compass readings to prolong the line.  This means that his line between solar observations followed any local attraction in the magnetic field.

Study of Magnetic Variation

The red sandstone rocks contain iron�, and therefore can affect magnetic compass readings taken in their vicinity.  This very likely played a part in the departure of the line from a true north and south direction.  Thus far no quantitative estimates have been able to explain the departure.

The compass is expected to wander 7 or 8 minutes� in a daily cycle and an additional minute in an annual cycle, but these are fairly negligible compared to the changes observed near the red rocks.  Occasionally the compass may be affected a large part of a degree by magnetic storms associated with the aurora. There is a cycle of several degrees with a half-period of about 150 years, so we presently are near the opposite of that cycle from Harrison’s readings and this makes modern comparisons difficult.  Local attraction due to metallic objects and ore deposits can be major influences.

NOAA provides a National Geophysical Center model � which gives a deviation of 1( 24’E at the initial point in 2007, with an annual change of 7’ west per year, and an estimate of the value in 1843 as 9( 44’ E (30’.

Harrison’s values of Magnetic Variation

Harrison’s notes� state where he made solar observations to determine the magnetic variation from true north.�  It was most commonly at 3-mile intervals, but closer near the start of the line and at a few other points, and sometimes longer, with the longest being 7 miles.  Presumably when conditions did not allow solar reading at the point desired he proceeded without and took the next available opportunity at a mile point.  There is up to 35 minutes of angle difference in his readings of variation over the first 3 miles north and south. .  The value at mile 45 south is suspect. �  

Table � SEQ Table \* ARABIC �2� Magnetic Variation listed in Treaty Line Survey Notes

Mile�Harrison’s Variation�Mile�Harrison’s Variation�Mile�Harrison’s Variation��59 N�10 45’ E�11 N�10 00’ E�16 S�10 25’ E��52�11 00’ E�9� 9 50’ E�17�10 26’ E��49�10 30’ E�8� 9 50’ E�20�10 30’ E��47�10 25’ E�5� 9 45’ E�23�10 20’ E��43�10 20’ E�4�10 20’ E�26�10 00’E��38�10 00’ E�3�10 30’ E�29�10 10’E��35� 9 40’ E�2�10 20’ E�32�10 16’ E��32� 9 45’ E�1 N�10 10’ E�36�10 00’ E��29�10 30’ E�0�10 10’ E�37�10 00’ E��25�10 50’ E�3 S�10 45’ E�41� 9 50’ E��22�10 30’ E�7�10 46’ E�45� 9 5’ E ?��19�10 00’ E�8�10 30’ E�46� 9 45’ E��15 N� 9 50’ E�14 S�10 25’ E�48�10 00’ E������52 S� 9 45’ E��
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Figure � SEQ Figure \* ARABIC �3� Harrison’s reported Magnetic Deviation (as transcribed)

Land Survey values of Magnetic Variation

An attempt has been made to derive values of magnetic variation from the data recorded by the land survey in 1845-1847, �, � and the results are shown in � REF _Ref146865466 \h ��Figure 4�.  We need some reconsideration of the validity of these numbers.  The rationale for their use follows.

The township lines were required by the instructions of 1846 to be run with a solar compass, and the magnetic deviation (then called variation) was to be recorded every mile.�  The numbers on a township boundary in � REF _Ref146865466 \h ��Figure 4� are copied from maps of a land survey and are probably from the 1846 survey of the township lines.�  The modern topo map generally shows these lines to be close to true cardinal directions.� 

It appears that the subdivision into sections for T68N through T88N in R20W were all done using a solar compass, which was optional for subdividing and meandering until the late 1800’s.  The survey notes for subdividing T86N R20W has a notation that a solar instrument was used.  The treatment of variation in the notes for all these township subdivisions appears to match that in T68N.  The notes contain different values of variation at the start of most northward miles.  No other explanation for these values makes much sense.  If a solar instrument was used, the variations recorded are valuable data. 

If the surveyor did not have a solar instrument, he was supposed to adjust his magnetic compass to retrace a mile of township line.  He would have no means to measure the magnetic variation each mile as he worked, and the values recorded would be expected to all be the same on the northward lines. 

How else could the surveyor arrive at different variations in different sections?  He could interpolate between values he was given for the township lines, but this is not in the instructions and we do not see a regular progression.  Perhaps he suspected bad local attraction of his compass and tried to adjust his northward angle as indicated by the chaining distances on the north line of the preceding section.  No computation has reproduced the numbers in the townships tried, and in many places there is not even a trend to this.  No such procedure is given in the instructions of 1843 or 1846, but it does resemble something in Tiffin’s 1815 instructions.�
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Figure � SEQ Figure \* ARABIC �4� Magnetic Variation derived from Land Survey

Northward Section Lines

It may be that, like Harrison in 1843, Jesse Williams� and the other subdividing surveyors only used the solar method to measure the magnetic direction (at some place close to but not always at the corner) and then ran his line with the magnetic needle. That would have been slightly faster, and necessary when cloudy or under heavy tree cover.  The northward section lines in T76N and T77N R20W on the topo, while better than in many townships, are not as consistent with a straightedge as the township lines, and a few places seem to be off by most of a degree. His instructions were to run them true north, and if he ran them by solar compass the lines probably should be closer to true north than is seen.

If he ran the lines with magnetic compass, the final direction of the line incorporates the average of the magnetic deviation for his compass setups on the line.�  We read the bearing of the line from the topo map, and add the variation he recorded, to get an estimate of the average magnetic deviation on that mile, as shown to the right of the lines as VE in � REF _Ref146865466 \h ��Figure 4�.

VF  on northward lines uses the “Falling” or difference in chaining in the north and south sides of a section as accumulated from the east side of the township.  This is not particularly reliable as an indication of compass error to start, and gets progressively less reliable as we accumulate the chaining errors.

The northward lines closing to the township line north of sections 1, 2, 3, etc. are not intended to be true north, but rather to close on the previously established corner on the township line.�  A subdividing surveyor ran the closing mile on a trial “random” line that would put him close to the corner.  After he found that corner, he noted his “falling” to the side and adjusted his compass vernier “variation” angle for the return south by the amount computed to correct the falling, as directed by the instructions of 1846.  This value was what it would take to retrace the line and is independent of actual magnetic direction, but was commonly called “variation” since it was set on the same dial as an actual magnetic variation.  All of the values checked seem to confirm that he adjusted by the proper angle to correct the falling.  If running the line by the solar compass at every setup, it is not clear what he would record for the southward trip.

The west side of sections 35 and 26 in T77N R20W shows a large departure from true north, and the two miles compensate each other to some extent.  Thus it is suspected that the topo map indication of the section line follows a fence line that was incorrectly placed on the river bottom and does not reflect the surveyor’s line.  Therefore the two miles are represented in � REF _Ref146865466 \h ��Figure 4� by their average.  Overall, the values obtained on the northward lines do not agree well with those on the westward lines, and so further checking is needed.

Notes for the meander lines along the Des Moines river are included in those townships it crosses, and may have additional solar observations of variation.  We cannot find these lines on the topo for comparison.

East-West Section Lines

If the subdividing surveyors ran the lines with magnetic needle, additional information is available from the east-west section lines.  He ran northward as true as possible on the west side of a section and set a post for the NW corner of that section by his measurements.  He then ran east along the north side of the section on a random,� noted his “falling” to the side of the corner, and adjusted his compass vernier “variation” angle accordingly for the return west, in the same manner as for the closing lines at the north of the township.  

Thus the pseudo-variation he set on his compass and recorded  for his westward trip on the line incorporates the average of his measurements of the magnetic deviation for his compass setups on his trial line.  Again, it is not referred to true north but rather to the direction he had to run to accommodate the accumulated chaining distances.  The chaining errors ordinarily dominate over direction errors.�  .  If running the line by the solar compass at every setup, it is not clear what he would record for the westward trip.

If we read the bearing of that east-west line from the topo map, relative to a true west line, and add the pseudo-variation he recorded, we get an estimate of the average magnetic deviation at the time he ran the line.  This is what is shown below the east-west section lines in � REF _Ref146865466 \h ��Figure 4�.

If we compare the variations given for the meanders on opposite banks, they do not agree well.  Either the variation changes very rapidly here or the values are not reliable.

Meanders

The land surveyor measured the banks of the river in many short segments.  Note that the variation given for nearby positions on opposite bands do not agree well.  We should compare up and downstream to see if it is likely that magnetic variation changed that much here.

Other GLO Results

Harrison recorded a compass variation of 10° 00’ at his mile 11, just ¾ mile south of the intersection with the later 1st Correction Line, but Higbee recorded 11° 00’ at that intersection only 3 ½ years later.  This seems like an irreconcilable discrepancy.

Discussion of Results

The results in � REF _Ref146865466 \h ��Figure 4� seem to show a gradual transition of the magnetic deviation over a region of a few miles, muddled with probable errors in measurement on the topo map, possible inaccuracies in the section lines on the map (from indistinct or inaccurate fence lines), actual small-scale irregularities in local attraction, diurnal changes in variation, and also perhaps inaccuracies by the surveyor.  

Variation values of 10° 10’ to 10° 40’ seem to be typical in the southern part of � REF _Ref146865466 \h ��Figure 4�, with smaller values to the north.  All around section 10 T77N R20W we have the smallest values but nothing is obviously special here on the map.  We see some places where there are larger value near bluffs but this is not consistent either.

It remains a mystery why Harrison’s values of magnetic variation on the treaty line disagree, by sometimes more than a degree, with the land survey only a little over 4 years later and a half-mile away in each direction (see sec 11, his mile 4 north).  Does the local attraction change so much? Was someone’s instrument out of adjustment?

From the available data we can conclude that on the line the magnetic variation near the red rocks was likely to change irregularly from what was measured at the initial point, and tends to be smaller than Harrison’s settings by variable amounts sometimes approaching a degree (92 ft per mile) although the effect would average out to some extent.  If values of 9° 10’ to 9 45’ were common where he was using 10° 10’ then he would have wandered west of the northward direction and east of the southward direction.  We see this drift going north, but with more departure than is explained by these values.  It is suggestive that the line to the south may have been further east than initially estimated.

Simple Model of Effect of Changing Magnetic Variation

The background information would suggest that Harrison probably ran his lines between the noted solar observations by magnetic compass bearings.  Certainly he would not have always had suitable conditions for solar readings.  Because he does not note any occasion where he could not obtain a solar reading and used the magnetic compass as a substitute, it would appear that he made only the noted solar observations. 

Hypothetically, assume that Harrison made perfect solar determinations of the variation, used a fixed compass setting from one solar observation point to the next, made many compass setups between solar observations, and made no backward correction.  Then the line becomes in error as the change in magnetic variation between solar observations, not by the variation itself.  An increasing eastward variation causes the surveyor to wander northeast or southwest.  

� REF _Ref142224586 \h ��Figure 5� shows a calculation of the east-west error in the line that would result from linear change in variation between observations.�  The scale is approximately that of � REF _Ref142646137 \h ��Figure 2�.  If the variation changed to the new value immediately past the solar measurement point, the distance error would be twice that plotted.  The land survey values of variation are not used here, and would make a considerable NW-SE shift if applied.  The cumulative error of no more than 200 ft, and usually less, is only 3 seconds of longitude and does not explain the large shifts observed at a few places.

�EMBED Excel.Sheet.8���

Figure � SEQ Figure \* ARABIC �5� Hypothetical effect of Magnetic Variation between Solar Measurements



Simple Model Using Land Survey Compass Variation

The conclusion from the data so far is this model does not provide a good fit, either, but refinements are still needed to be sure.

Another model that can be computed assumes that Harrison somehow obtained the wrong values of variation, correctly set his intended variation on the magnetic compass, and magnetic variation values estimated from the land survey are correct at the points where the treaty line crosses.  This calculation, for the two townships nearest the starting point, indicates a rather large NW-SE twist in the line in the vicinity of the red rocks, on the order of 1 degree, and will be much closer to the direction estimated from the topo map work over the first few miles.  To the south, it indicates this same direction, or an even larger angle error, would continue over the full township north, whereas map work indicated the line would resume a more northerly-southerly course.  More townships need to be examined to see what happens further north and south.  

The conclusion from the data so far is this model does not provide a good fit, either, but refinements are still needed to be sure.

Potential Use of Modern Measurement of Magnetic Variation

Modern measurements of the magnetic variation would be difficult to relate to Harrison’s because the earth’s general field in central Iowa has changed over the decades from about 10 degrees east to a current value of only 1 degree more or less.�   

Iron-bearing rocks could affect compass readings in two ways; more research is needed to determine if both are important here.  A further difficulty is that the most interesting place for readings is in the lake.

A block of red sandstone (perhaps a cubic foot or two) holding a plaque in the Knoxville square had no gross effect on a small compass held in various positions.  A better test would be to use a large compass in a fixed location and move a block of stone under it and beside it.

(COMPARE TO TACONITE, HEMATITE, AND MAGNETITE as found in WI and MI??)

“Soft Iron” Rocks

Soft iron is attracted by a magnetic field but does not retain any field when the external source is removed.  The measure of this effect is the permeability. .  The literature often uses “magnetic susceptibility” which is the difference between the permeability of a material and that of free space.  Iron in the rocks could provide a higher permeability than surrounding materials and concentrate the earth’s field in the vicinity, causing local variation in the compass readings

By this mechanism, around a single lump of iron we would expect to find the compass at places NW and SE of the center to point more westerly and places SW and NE to point more easterly.  If the iron is distributed irregularly, the pattern of compass deviation could be quite complicated.  We would never expect the deviation to approach 90 degrees.

Although this mechanism has not been ruled out, the land survey values of variation do not clearly show this pattern.  Values over a larger area should be examined with this in mind.

It is not possible to obtain measurements of the soft iron effect in a year when the average earth field deviation from true north is small.

Magnetized Rocks

Rocks may have a magnetic field of their own. Very strongly magnetized rocks could make the compass point in any direction, but it is unlikely the field here is strong.

It might be possible to demonstrate large local attractions from magnetized rocks, if they do not line up with today’s earth field, as evidence that local attraction could have played a part in the bending of the line.  A very crude attempt could even be made to estimate from modern measurements the variation where Harrison did not measure it but it affected his compass.  

What is measured at any point is a combination of the general earth field and the local rocks according to the distance from the rock and its strength.  So today at any location we would measure the same component from the rocks but a different earth field and we must somehow estimate the proportions to solve for the effect of each.

Magnetized rocks usually maintain the direction they had at the time they were formed by sedimentation or heat.  In sedimentary rocks, such as the “red beds” at this location, a rock field could have resulted from previously magnetized particles settling in alignment with the earth field at that time.  This is called Detrital Remnant Magnetization (DRM), which is a specific type of Natural Remnant Magnetization (NRM).  Another type is Chemical Remnant Magnetization (CRM), which occurs if iron particles oxidize in a magnetic field. 

DRM, even in iron-bearing sedimentary rocks, tends to be fairly weak,.  Dunlop and Ozdemir report that it is typically at most 0.13% of the earth field and sometimes only 1/100 of that small value.�  This would move a compass less than 5 minutes of angle even if the orientation were greatly different from today’s earth field.  If the rock field is only this strong, we would not be able to reliably measure the effect.  Further discussion of this effect is given below, but it is now considered to be less important than anticipated.

Can rocks be magnetized by lightning strokes?  This would be a very local effect. but potentially as strong as any other method of magnetization. 
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� REF _Ref180813780 \h ��Figure 6� shows the effect of rock fields of different strengths 5%, 2%, and 1% of the earth field (horizontal components only).  The horizontal axis is the directional difference in the two fields, and the vertical axis shows how much the total field direction differs from the earth field.  The result of exact vector calculations is:  
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The change can be modeled with sufficient accuracy over the range of interest (result within 0.3’ for r=100% and 10( difference) as:

�EMBED Equation.3���  

and for r of a few percent or less, �EMBED Equation.3��� 

We would not be able to measure any difference if the rock field is 0.1% of earth field.

If we assume a constant earth field in the area in 1843 and a different constant field today, a constant direction for the field of the rocks over both time and location, and a strength r(x) for the field of the rocks that varies in location but not in time, then it would be possible to solve for the rock field strength and hence estimate the variation Harrison would have encountered where he did not measure it.  It would be presumed that r(x) would be some modest fraction of the earth field since the earth field millions of years ago was what formed it as the sandstone was deposited.

Estimates say� that the earth’s magnetic field strength has reduced 10% since about 1847, and this might be taken into account in the above calculations.  It appears likely that the earth field has changed to be on the opposite side of the rock field, so we must account for algebraic signs in the angles.
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The earth field in each year would be estimated by the variation values that are typical a few miles around but not at the red rocks, and checked for approximate agreement with the values given by government sources.  Then new measurements of the compass readings V2007(x) seen at locations x let us solve for an estimate of the rock field strength r(x) and hence the old variation V1843 that Harrison would have measured.  A direction for the rock field would be chosen for best fit over those points measured both in the 1840’s and the present.  A measurement in the quarry might have a strong rock field r(x) and also be indicative of the direction, although we have no historical value there.

�EMBED Equation.3���

As a hypothetical numerical example, if the rock field strength r(x)=0.5 at 8( east and the old earth field was 10( E, then Harrison’s variation would have been 9.15( which is the order of magnitude difference we are looking for.  Likewise, r=0.2 at 3.5( yields 9.0(.

Measuring compass deviation (variation) would require some means of determining true north.  Since a solar compass is now rare and expensive, and nighttime astronomical observations at many locations would be difficult, the most practical method is probably with a transit (having a compass) using projection of the sun onto a card and a table of sun positions versus time.�  Alternatively a survey grade GPS could be used to define points having known azimuths.

Such a project would be a large undertaking and it is not clear that enough positions and sufficient accuracy could be obtained to demonstrate much about the position of the line.  

Further Work Opportunities

More GPS measurements to refine coord of observation tower

Check with agencies and Shive-Hattery for coords of control pts.

More GPS measurements at points CP1 and B using USR UTM readout.

GPS measurements at locations on Sunset Dr visible on aerial photo.

Recheck Dept of Interior BLM web site to see when GLO field notes become available in Iowa. Get more from Iowa State Historical Library microfilms until then.

Get land survey notes for township lines near Red Rock. 

Work on understanding land survey magnetic variations, E vs N lines.

Include estimate of mag variation effect in plot of estimated line.

Print files from Marion Co. GIS and scale distance, mound to base of cliff.

Use Marion Co GIS to find owners of land N & S of lake.

Plot chaining versus calculated distance

Re-do stream crossings in Wayne and Lucas Co on 7.5’ maps.

Get land survey notes for mile 45 south to see if magnetic variation weird there.

See if geology shows anything relevant to deviation at mile 45 just south of Rathbun lake. (Try USGS books at UI Earth Science library.

Check the archives to see if there are notes to accompany Johnson’s map.

Check archives in Des Moines for Harlan letters discussing found trees

Do more stream crossings Knoxville to Rathbun using maps I have.

Use U of I Earth Science library topo collection and do more northern stream crossings.

Calculate likely lat-lon of corners and trees

Look in timber north of Immel house for marked trees and other mounds.

Look in timber on south shore for marked trees and limits on ledge.

Write letter or visit owners of land south of lake at pond.

Measure carefully distance from mound at Immel house to base of cliff south.

If possible, walk shore line south and west of Immel to get GPS readings on points at base of cliff.  Note plan to lower lake level in September 2008.

Look in timbered areas such as Rathbun, Stephens Forest, etc for marked trees.

Any Beecher’s files in Iowa Falls? Examine those in Iowa City

Study Heusinkveld, History of Red Rock more thoroughly.

Investigate schoolhouse loc S. of lake

Clean up references in footnotes.
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Appendix A: Detailed Historical Discussion

Prehistory

The natives of middle North America did not keep detailed histories, mainly keeping an oral cultural history of teaching stories.  They had no written languages until after they encountered Europeans.�  Thus most of our knowledge of their whereabouts comes from those early explorers who came in contact with them, and archaeological evidence.

Humans came to North America at least twelve thousand years ago (perhaps 16 or 30 thousand) and gradually spread over the whole continent, with their northern occupation sometimes limited by glaciers.  Stone tools from several thousand years ago are commonly found in Iowa, most often near rivers.

A few seed plants may have been domesticated by 2500 BC.  The date is far later than in some areas of the world, which may be due to conditions favoring hunter-gatherers over farmers, and poorer plant choices (e.g. smaller seeds) available for domestication.�  Small squash were grown  some time afterward for their edible seeds and as containers.  These early crops remained a minor dietary supplement to foraged plants and hunted animals.

Corn arrived in the eastern part of the continent from Mexico around 200 AD but remained a minor crop until varieties which produced better in the climate developed around 900 AD.  Beans arrived around 1100 AD.�  Corn, beans, and larger squash eventually replaced most earlier, less efficient seed crops.  They helped feed more people, but did not replace hunting and gathering.

There appears to have been a large growth in population in the late Woodland period from approximately 650 to 1000 AD (dates quoted vary widely).  These people built burial and effigy mounds that can be found in many parts of Iowa.  The Mississippian and Hopewell (Ohio) cultures peaked around this time.�

North Americans did not have domesticated animals other than dogs, which were of little use as beasts of burden, until well after the Spanish arrived with horses.

The natives of mid-continent suffered great devastation from the arrival of European diseases, with recurring epidemics in historical times.�  No major epidemic diseases originated in the Americas.  The decimating ravages of smallpox (perhaps as bad as all others combined), influenza, measles, cholera, diphtheria, and other European diseases spread across the continent before they ever saw a white man.  Various authors give estimates for the pre-Columbian population lost to these diseases in North America from 72% upward to even 97%.�  

This loss must have had a great influence on the organization and distribution of tribes, languages, and cultures before European exploration and may have reduced the natives’ own knowledge of their history.

It is not known how much intertribal conflict occurred before European exploration.  A general trend in history has been that small populations of hunter-gatherers may have had rivalries and occasionally quarreled with neighbors, but prolonged wars tend to come with larger populations and more complex social structures.�  It is known that after settlement began pushing tribes away from the east coast, culturally different peoples fought frequently and some were long-term enemies.  At times they would ally to fight a common enemy and later perhaps fight between former allies.  In this regard, they were no different than people in the rest of the world; for instance consider the various wars and alliances among the British, Americans, French, Spanish, and Germans in the same centuries.�

Early History

Late 1600’s French maps show several tribes in the area of Iowa, including the Ioway and Omaha.  The locations may not accurately reflect earlier occupation because even before European contact here, settlement in other areas had caused movement of the natives.

The names on the maps are not always identifiable with historical tribes; they include a Mahouea tribe occupying the headwaters of the Iowa and Cedar Rivers.  One theory is that they were a subgroup of the Kickapoo, an Algonquian-speaking tribe who were known to be in the region at that time.�

The Ioway Indians

The ancestors of the Ioway (who call themselves Baxoje)� were part of what archaeologists call the Oneota culture in the Mississippi and Missouri River valleys�, in present Iowa since perhaps 1250 AD.�  Prior Late Woodland period occupants were either displaced by, absorbed by, or adopted the habits of the Middle Mississippian culture that had been centralized at Cahokia east of present St. Louis. � 

The Ioway(on French maps Aiaouez) were in present Iowa at the time of earliest contact with the European explorers, predominantly around the Des Moines River and sometimes eastward to the Mississippi and north on its tributaries.  They were very distinct from the Sioux tribes to the north but their language was of the Siouan family, in the Chiwere division.

It has been theorized that the ancestors of the Ioway Oto (Otoctatas), and Missouria (Niuachi) split off from ancestors of the Ho Chunk (Winnebago), and then the Ioway split from the others.�  They are also related to the  Maha (Omaha) and Ponca. The Ho Chunk probably stayed near Lake Michigan when the other group moved further west.  The Ho Chunk and other tribes probably ranged across the area of Wisconsin, Minnesota, and northern Iowa before European contact, when their population may have been 20,000.  Blaine gives a detailed account of what is known of their interactions with the French and other tribes.

It is generally surmised that the range of the Ioway before European exploration had included, perhaps in this order, northeast Iowa, southwest Wisconsin, southwest Minnesota, the Missouri River region down to Missouri, and then northeast Missouri and tributaries of the Mississippi throughout Iowa.  

The location on the Des Moines River that became known as Iowaville was the principal village of the Ioway starting about 1760-1790 � and they occupied it until about 1820.

A map presented by No Heart of Fear or his party at a conference in Washington, D.C. in 1837 shows Ioway occupation as they remembered it on many of the Midwestern rivers.�  A map� drawn by an old Ioway in 1848, and later redrawn to fit more accurate river courses, shows their remembered villages.  He marked villages at the confluence of the Rock River and Mississippi, two sites on the Illinois side around the area of Burlington, on a tributary of the Des Moines River above Ottumwa.  Further west, he indicated eight villages on tributaries of the Missouri River in Iowa and Missouri, and two across the Missouri in Nebraska, as far north as the Big Platte River at Omaha.  

The Ioway had a government system that divided tasks among the clans.  The clan leaderships were hereditary.  The principal chief in the winter was of the Bear clan and in summer of the Buffalo clan.  The principal chief’s decision was arrived at by discussion and usually represented the consensus of the other clan chiefs.�  The society had classes: the royalty, the nobility, and commoners.�

As with most tribes, the Ioway had conflicts with their neighbors, which increased as more tribes were pushed into the area.  The Ioway and Sac contended over lands in eastern Iowa from the earliest crossing of the Mississippi by the Sacs.  The Ioway and Omaha were enemies at least since the war of 1812, which had found them on different sides.�  

The Ioway population in the 1800’s may have been up to 1500.�  The Ioways were pushed out of their homelands by others who were being crowded westward of white settlement in about 1808 through the 1820’s, notably the Sauk (Sac).  In early 1808 “the Sacs killed several families of … Sioux and some Ioways. For some time the Sacs had been moving and extending the area that they claimed as theirs southward and westward from their main locus on Rock River.  The Ioways at this time, or sometime before, may have been antagonized by their increasing intrusions and high-handedness.  The situation may have reached the point in 1808 where the Ioways refused to concede or share any more of their territory for hunting or settlement.” �  

There continued to be scattered incidents between the various tribes in the area and between Indians and whites as tensions built up to the war of 1812.  Several tribes killed traders, and two Ioways who were suspected of two murders on the Grand River were jailed but later escaped.�  The Ioway suffered considerable losses to the Dakota Sioux in the early 1800’s, but when angered by the Sac the Ioway joined with the Sioux for a time to retaliate. �

In 1814 the Ioway were allotted land in the “Platte Purchase” in northern Missouri and western Iowa, but ranged much further east.  One of their major villages was on the Des Moines River at the later town of Iowaville.�

The Ioways and the Foxes (Meskwaki) settled their differences in the early 1820’s but the Sac and Ioway continued to be at odds. The Sac under Pash-e-pa-ho and Ma-Ka-Tai-Me-She-Kia-Kiak (Black Hawk) conquered the Ioways near Iowaville about 1821 � and left them with a reduced population. The Ioways thenceforth stayed further south and west.�  In the later treaties the Ioways and the Sac and Meskwaki claimed an undivided joint ownership of much of south central Iowa.

They may have lived under the Sac for a time, but moved to the Grand River in 1823.�  In 1824 Mahaska (White Cloud 1784-1834) and second chief Hard Heart negotiated for the Ioways with the government, which was trying to keep peace between the several tribes along and west of the Mississippi.

The Ioways were induced to cede their claims to land in Iowa and Missouri in a series of treaties in 1824�, 1830, 1836, 1837, and 1838.  They argued, with limited success, that the Osage and the Sac were being paid for lands that belonged to the Ioway.

Mahaska was killed in 1834 by one of his own tribe in revenge because Mahaska had turned him in to the US government for raids on the Omaha Indians.  His son Mahaska II, Younger White Cloud, or Frank White Cloud succeeded him.� In 1835 a count found 963 Ioways. �

In 1837, discussions in Washington, D.C. included No Heart, who presented the map of where they had lived, and Walking Rain, who argued that prior treaties had been made without proper interpreters so they could know what was being agreed to.�  Keokuk, representing the Sac and Fox, argued that they owned much of the land being discussed by right of conquest over the Ioway and Missouris.  The Ioway left without signing, and held out until 1838 when they sold the last of their claims and agreed to move to a reservation.  “Frank White Cloud, No Heart (Notchininga) and eleven other chiefs signed the treaty.”�   They were placed on land about 10 by 20 miles in Kansas and Nebraska.  

The Potawattami Indians

In the earliest French records, the Potawattami were found in Michigan and Wisconsin, and during the early 1800’s they were in Illinois and Indiana.  They spoke an Algonquian language, distantly related to, and borrowing considerably from, Sauk.  

In the 1830’s, most Potawattami in Illinois were moved to a reservation in Nebraska and those from Indiana to Kansas.  In 1838 Sauganash moved his band of about 2000 to Caldwell’s Camp, at what would become Kanesville and later Council Bluffs, Iowa.�   Sauganash died there in 1841.  They were moved to Kansas after the treaty of 1846.  While they lived at Caldwell’s Camp, they probably hunted in southwestern and south central Iowa. 

There are some reports of hunting parties of Pottawattamie visiting settlers in south central Iowa as late as the 1850’s.  More information needs to be collected. Chemeuse, well known to the settlers as Johnny Green, lived around the area and purchased land in Ringgold County in 1855 without revealing that he was Indian, which fact would have prevented the sale, but within a few years while he was away the land was sold for unpaid taxes.�  Johnny Green was buried in Marshall County.�

Sac and Meskwaki (Fox) History Before 1842

Meskwaki means “Red Earth People”.  At the time of European exploration, the Meskwaki were in the area of Wisconsin and Michigan.  That their language is in the Algonquian family (along with Sauk, Kickapoo, Pottawattami, and perhaps the Cree and Menominee) shows their eastern connection.  They may have come to that area as the Iroquois Confederacy gained control of the region east of the Great Lakes, along the Hudson and St. Lawrence Rivers.  Other scholars think they may have been in Wisconsin much earlier and not as a result of displacement by Iroquois.

French traders in 1636 encountered one clan near Green Bay and applied their Fox clan name to the whole Meskwaki tribe �, a practice that the US government continues today.  Older writings sometimes use Reynard, the French word for Fox.  There were probably 2000 in the tribe.�  They lived as hunters and gardeners of corn, beans, and squash.  

The Sac (also called Asakiwaki, Sauk, or Saukee), another Algonkian tribe in the area of Michigan and Wisconsin typically to the north of the Meskwaki, probably also had come from further east.�  The closeness of the languages suggests a common origin, centuries earlier.  The two tribes ate the same foods and had only minor differences in social customs.�  Sac clan leadership was mostly hereditary.  Their principal civil chiefs came from certain clans.  War chiefs were those who had distinguished themselves as warriors, gaining prestige enough that others would follow them.  

The Meskwaki tribal government was based on kinship, hierarchically from families to clans to phratries (groups of clans) to tribes to confederations.  “Military functions were kept quite apart from civil functions.  Civil chiefs were not selected by virtue of their accomplishments in military activities.  The chiefs of the clans formed the tribal council and voted by phratries.  The Indian people generally ignore ...majority, instead requiring absolute unanimity.”�

These tribes sometimes fought with their neighbors over territory and for status as braves of the tribe.  They tend to characterize much of the aggressive interaction as being for intimidation and demonstrating their bravery, counting coup by getting in a good blow, rather than necessarily being a battle to the death. The Meskwaki were said to frequently war with the Chippewa (Ojibwa), who probably pushed them out of northern Wisconsin in the early 1700’s.�  Relations may have been better with other Algonquian neighbors, such as the Kickapoo to the east, Potawattami to the west, Miami and Illinois to the south, � and to the north the Menomini and culturally similar (but not Algonquian) Winnebago (Ho Chunk).

The Meskwaki incurred the anger of the French in the early 1700’s and were thereafter more favorable to the British. �, �  The French did not like that the Meskwaki collected a toll on traders passing through their area.  The Meskwaki did not like the fact that the Lakota, their traditional enemies, passed through their territory to trade with the French,� who were eager to expand their trade to the Sioux tribes.  The fighting disrupted French trading in the area.  The Meskwaki in the area of Detroit were almost wiped out in 1712 during fighting between French and English allied tribes.�  The “Fox Wars”� continued and they were further reduced by fighting in the early 1730’s to a low of about 140 persons�.  “They were reduced to a few families.  By the [1800’s they] had returned to the original two thousand” � 

The Sac were on better terms with the French and were nominally neutral but sometimes aided the Meskwaki.�  After the Meskwaki were reduced in number, they formed an alliance in 1734 with the Sac, but continued to maintain separate camps.  There was some fighting between the French and Sac because of the alliance.

The Sac and Meskwaki were pushed westward and southward by the conflict with the French and pressure of advancing settlement.�  They lived along the Rock River and Mississippi for a time.  The Sauk city of Saukenuk may have been established around 1755 at the present city of Rock Island Illinois, with the Meskwaki on the west bank of the Mississippi at present day Davenport.�  They drove back the Illinois Indians from the area of the Mississippi and Rock Rivers. �  This was perhaps in the late 1760’s.  They probably acquired horses in the 1760’s.  In the late 1700’s the Meskwaki were major operators of lead mines in the Fever River and Dubuque area and sold much of it to the Spanish�.  They were intermittently in present day Iowa and Missouri in the early 1800’s, mostly along the Mississippi.�  

Lewis and Clark noted of the “Reynards”:

They raise an abundance of corn, beans, and squash; they sometimes hunt in the country west of them toward the Missouri but their principal hunting [was] on both sides of the Mississippi, from the mouth of the Wisconsin River to the mouth of the Illinois River.  These people are extremely friendly to the Whites and seldom injure their traders; but they are the most implacable enemies to the Indian nations with whom they are at war; to them is justly attributable the almost entire destruction of the Missouries, Illinois, Cahokias, Kaskaskias, and Peorias.�

In 1804 there was an incident near the Cuivre River north of St. Louis, when an affront at an initially friendly celebration led to violence between a Sac and a white man, and the Sac was jailed in St. Louis.  A party of Sac was called to St. Louis, and the delegation went thinking it was only about the incident.  Some evidence pointed to self-defense, but a pardon document that was sent did not reach St. Louis soon enough.  Some sources say the Sac was shot while escaping, others that he was released and was shot by a relative of the white who had been killed.�  

The United States government, led by William Henry Harrison, negotiated a treaty with the delegation that included reparations, and cession of some of their territory.  The cession came as a surprise to the rest of the tribe, as those who would have ordinarily been in such negotiations had not gone.�  Quashquame, the head of the delegation, said later he agreed to sell some land but did not understood how much the treaty called for. �  Quashquame lost stature in the tribe, and Keokuk said of him in 1838 “This …  is the man who has made us all unhappy.”�  Black Hawk, a leader of warriors, never recognized the validity of this 1804 treaty and resisted white advances in the territory.�

The Mississippi River valley was a tense region leading up to the war of 1812, on the outskirts of the center of conflict in what became Ohio and Indiana.  The Americans tried to forbid trading with the British, who generally gave more favorable prices and credit, sometimes selling at a loss to woo the Indians to their side.  Fort Madison was established in 1808 to place an American presence in the region.  

The Shawnee leader Tecumseh and his brother Tenskwatawa� (The Shawnee Prophet) from 1805 to 1812 tried to form an alliance of all the tribes against the American settlers, but did not succeed in forming a unified force with the majority of the natives, and were given less support by the British than expected.  In November, 1811, William Henry Harrison’s troops approached the native town near the Tippecanoe River and Wabash River, called Prophetstown, Indiana by the Americans.  A small force led by Tenskwatawa attacked the troops in the night, but were defeated.  The event was a turning point that hindered the attempt to bring an organized resistance against the Americans.  

The Sac and Fox generally did not join Tecumseh’s force, but his early successes inspired some of the Sac and Fox to join the Winnebago in attacks on Ft. Madison.�  The fort had been built about 1808 along the Mississippi to assert American control of the area.  A trading post was established nearby to compete with the more established French and British traders and operated peacefully through 1811.  

The Sauk in particular, remembering the treaty of 1804, did not like the presence of the fort and harassed the soldiers.  A great many Indians, divided on their attitude toward the British and the Americans, camped around the fort and it was difficult to tell who was friendly.

Black Hawk participated in a major attack with the Winnebago against the fort in March 1812.  A siege continued, with the natives picking off soldiers outside the stockade.  A battle about September 1812 saw deaths on both sides.  As the war situation got more dire, the army burned the trading post building when winds were favorable so it could not be used against the fort.�

Loss of other American outposts made Ft. Madison an important intelligence gathering point, but the situation there was difficult.  Some neutral groups left the area but the army often could not tell friend from foe among those who remained.  Wood and water details lost men in ambushes, food was short and rotting, and blockhouse guards were killed.  The prolonged siege caused the Americans to abandon the fort in late 1813. � �

Black Hawk had gained prestige as a warrior and war chief and could recruit warriors.  British officer Robert Dixon (Dickson) made Black Hawk a general.�  Some Sac and Fox fought for the British, but others favored the Americans and moved to the west side of the Mississippi, perhaps in present Missouri.

At the close of the War of 1812, agent William Clark negotiated the Treaty of 1816.  The Sac chiefs signed it as a gesture of peace and friendship, but claimed they were not told it confirmed the terms of the disputed 1804 treaty.  The Fox had signed a similar treaty in 1815. �  When the Sac returned to Saukenauk afterward they discovered the US government building Fort Armstrong on Rock Island.

A treaty in 1815 or 1816 named the Sac and Fox of Missouri as a separate tribe from those to the north in Iowa and Illnois.�

Settlers continued to move into the areas occupied by the Sac and Fox, and friction increased.

Hunting was still good in areas west of settlement, and the traps and guns obtained from the traders made a great harvest.  “In the winter of 1819-1820 the traders of the Sauk and Fox collected these amounts of furs: 2,760 beaver skins, 922 otter, 13,400 raccoon, 12,900 muskrat, 500 mink, 200 wildcat, 680 bear, 28,680 deer.  They also collected 286,800 pounds of deer tallow, 3,000 pounds of feathers, and 1,000 pounds of beeswax.”� 

However, as expanding settlement reduced the available lands, conflicts grew more numerous.  The Sac under Pash-e-pa-ho and Ma-Ka-Tai-Me-She-Kia-Kiak (Black Hawk, b. 1767) defeated the Ioway about 1820 � and thenceforth the Ioway stayed further south and west.

The Sacs hunted far west on lands claimed by the Ioways and other tribes.  Various tribes commonly hunted the same lands.  In January 1824, a trader bought 140 packs of pelts from the Sac on the Missouri River above the Platte, and another traded with them on the Grand River for over 150 packs. �  

In 1824 the Sac and Fox ceded some land on the west side of the Mississippi for $1000 and an annuity. The land at the southeastern tip of what became Iowa was set aside as the Half Breed Tract for the children of white traders and Indian women.

In 1825 the government obtained the Treaty of Prairie du Chien in an attempt to settle fierce fighting between the Sioux versus the Sac and Meskwaki, but skirmishes continued.�

In May 1828, agent Forsyth ordered the Sac and Fox to move out of Illinois by the following spring.�   “In 1829, [Meskwaki] chief Wa Pel Lo moved his people to the west side of the Mississippi River and eventually settled in Muscatine Slough near the present site of Wapello, Iowa. �  Keokuk and his followers left after the harvest of 1829.�  Other Sac refused to give up Saukenauk.

In 1830 a “neutral ground” 40 miles wide was established across northeast Iowa to keep apart the traditional enemies, the Sac and Meskwaki versus the Sioux.  The Indian Removal Act was passed that year, declaring that all Indians in the region must move west of the Mississippi.

In 1830, settlers took over Saukenauk while the tribe was on their hunt, destroying the homes and plowing the gravesites.  The prestigious war chief Black Hawk and about 500 followers returned to Saukenauk in the spring of 1831.  A militia of 1400 chased them back across the Mississippi in June, 1831. �

In 1832, Black Hawk, relying on false information about British support� and encouragement about support of other tribes from Wabokieshiek (Winnebago Prophet White Cloud)�, set out with 2000 braves, women, and children to re-occupy the Illinois side and to fight if necessary.�  Keokuk tipped off the Americans.�

Hostilities began when nervous Illinois Militia fired on a truce party near Stillman Valley on April 14, 1832.  After the Militia followed them into Wisconsin and the Indians ran out of provisions, Black Hawk and his followers tried several times to surrender, but the troops mistook their intentions and attacked.  Their retreat culminated August 2, 1832 in the massacre on the Bad Axe River� where braves, women, and children were shot indiscriminately and many drowned or were shot while attempting to flee across the Mississippi.  Sioux captured or killed many who made it across.  Black Hawk and Wabokieshiek escaped but surrendered that fall to agent Joseph Street at Prairie du Chien.

The Meskwaki generally did not participate in Black Hawk’s war, but were treated as part of the combined Sac and Fox tribe by the government so any separate claim they had to the Illinois lands was ignored.  The treaty of 1832 at the conclusion of Black Hawk’s War allowed some white settlement in Iowa.�

The US Government� about 1832 selected Keokuk, a clan chief who was not of the traditional ruling Bear clan, as the Sac spokesman who dealt with the government.  Keokuk was a diplomat and a skilled tribal politician who was already convinced of the futility of fighting the whites and generally cooperated with the government.  

Black Hawk and several others were taken to Washington, D.C. in 1833 for discussions and sent back west for confinement, which did not last long.  Black Hawk said in 1838 “I was once a great warrior.  I am now poor.  Keokuk has been the cause of my present situation”    Black Hawk lived for a short time in southeast Iowa�, then spent about 5 years living along the Iowa River, a short time in 1838 on the Des Moines River, and died there about October, 1838.�, �

 “Na-E-Di-A was chief of the Meskwakie Nation and he had his principal village on the present site of Davenport.”�   Known sites include the Meskwaki village (or 3 nearby villages) of Chief Poweshiek south of the later site of Iowa City from about 1832-1839.  It was reported to have 1000 to 2000 occupants. �

In the 1830’s, native fur trappers found the animal population in eastern Iowa becoming depleted, reducing the tribes’ incomes.  The debt to traders grew faster.  Conflict with neighboring tribes was more frequent.  

Meskwaki had villages on (at least) the Wapsipinicon, Skunk, Iowa, Des Moines, and Cedar rivers.  In the late 1830’s they had a site near Marengo.  Trading posts were frequently set up near their villages.�

Some time after the Black Hawk War, the US Government invited a delegation of Meskwaki to Washington, D.C.  It was common for this to occur for purposes of talking, and to impress on the natives the size and power of the white nation.  On this trip the delegation was attacked by Menominee and some leaders were killed.�  A temporary chief had to be chosen because the hereditary chiefs were too young.  Poweshiek was chosen. �  He was probably not the principal chief at that time.

Treaties in 1836 (for about 400 square miles of Keokuk’s Reserve) and 1837 (almost 2000 square miles) moved them westward in Iowa.  “Because of the treaty in 1836, [Wapello] moved again to a new village on the Skunk River.  Appanoose and his clan [part of the Meskwaki] arrived [in the Ottumwa] area first.   A Sac chief, Keokuk, who was the principal chief of the Sac and Fox Nation, arrived second in the area.” �

The treaty of 1837 was negotiated with a delegation taken to Washington, D.C., and promised $4800 per year plus support of a blacksmith, farming teacher, farming equipment, and a school.�

Some of the Meskwaki moved to the Iowa River just west of the present town of South Amana, and a Mr. Patterson operated a trading post to deal with them.

“Joseph Street was appointed to establish the agency in Wapello County in 1838.  When he heard that General Street was establishing a new agency on the Des Moines River, Chief Wapello moved his people [part of the Meskwaki] and settled in what is now the south part of Ottumwa and on west.  This was in 1838.”   “Chief Hardfish and other Indians sympathetic to Black Hawk and his militants moved up river in the Eddyville area, and kept a ‘separatist’ relationship.” � 

“Other sub-chiefs settled in surrounding areas in what is now Wapello County.  Chief Poweshiek who became the principal chief of the Foxes after Wapello’s death remained on the Iowa River near Iowa City.  Major John Beach wrote that ‘Chief Keokuk’s Village extended along the Des Moines River from the mouth of Sugar Creek at Cliffland and in the up-river direction toward and past Ottumwa.  Above that was Chief Wapello’s village and above that the village of Chief Appanoose.” �  

A map shows settlements on the Des Moines River at the present site of Ottumwa.  Appanoose was on the north side of the river and upstream, Wapello was on the southwest side, and Keokuk was on the north side downstream (southeast). �  This would be a few miles west of the agency.

The agency had a Council House, the Street residence which also served as the headquarters, a blacksmith shop, carpenter shop, stables, and dragoons’ quarters.” The pattern farm was west of the agency.  Also nearby were “two grist mills, a brick chimney, two furnaces, a river warehouse, and a few homes of persons connected with the agency.” �

“General Street had a genuine concern for the Indians he served, receiving much opposition from traders and others for protecting the Indians from exploitation.  He devised a plan to help the Indians adjust to the white culture by giving them a basic education and teaching them farming techniques.  Street was loved and respected by the Indians.  He died in May 1840 and was buried by the garden at the agency.  His son in law Major John Beach was appointed to succeed him.”� 

The Meskwaki were very reluctant to cede the Iowa land and resented how Keokuk acquiesced to the government, but they had little power and sizable debt�.  In 1841 the government tried to negotiate a treaty whereby the Sac and Meskwaki “would sell their lands in exchange for a reservation in present day Minnesota.  Not wishing to reside so close to the Sioux, the tribes refused.”�  Wapello tried to peacefully hold out against giving up their land; “when another council was held at the agency in 1841, he was the key person in refusing to sell any more land.”  In a speech Wapello said, “This is the only country we have left and we are so few we cannot conquer other countries.  We hope that you will have pity on us.” �  Wapello died in March 1842 and at his request was buried beside his friend Joseph Street.�

Poweshiek had a village on the Skunk River near the present site of Colfax, and a well-traveled road to the village from the Des Moines River was noted in 1843. �

One account says that there were about 2200 Sac and Meskwaki in Iowa in 1842.�

Treaty of 1842

As white settlers pushed westward in Iowa a series of treaties bought land from the natives.  Sometimes there were numerous squatters on the land even before the treaty.  Some rationalized that “We believe it not only impossible but impolitic to civilize them.  They are happier as they are and we should regret any attempt to interfere with their domestic policy.  Place them beyond the corrupting influences of white settlement, keep them from [alcohol], and the government will then have conferred the blessing upon the Indians …”� But they were running out of lands suited to their lifestyle.

A few months after Wapello died, one of those treaties, “The New Purchase of 1842” or “White Breast Purchase”, made at Agency City, Wapello County�, October 11, 1842, obtained almost 12 million acres� of central, southern, and west-central Iowa, about 1/3 of the present state.  This was Cession 262 on the list made by Charles C. Royce.  The treaty was made with the Sac and Fox (Meskwaki), who later claimed to have owned the land as far west as the watershed between the Grand and Chariton Rivers, with the Ioway Nation owning the land west of that.� Other documents indicate an undivided overlapping ownership.

All of the important men of the tribe were in the council, and “the whole of the Sac and Fox Nation were in the neighborhood”.�   Perhaps “4,000 people gathered.  About half were Indians and half largely being whites in search of easy money.  Legitimate traders presented bills against the Indians.  Dragoons maintained order.  Capt. James Allen was doorkeeper.  [Iowa Territorial] Gov. [John] Chambers dressed as a U.S.Army Brigadier General to impress the Indians.  [Agent] John Beach served as secretary.  Col. George Davenport and Maj. Sanford represented the American Fur Co.  Antoine LeClaire was chief interpreter with Josiah Smart and John Goodell assisting.  Alfred Hebard and Arthur Bridgemen collected and audited claims against the Indians.” �  The chiefs wore their finest.  “Chief Kish ke kosh of the Foxes wore a long frock coat, a high silk hat, and carried a gold headed cane.  Chief Keokuk led the delegation.” �

Of the several purchase treaties for land in Iowa, this was the final one for the Sauk and Meskwaki, for “the whole of your country”.�   The instructions to the government commissioners had been that “the price of it may equal one million or even more dollars”. There was discussion for a week, during which a million dollars was explained as “one thousand boxes of money”.�  

The natives did not have much choice in the sale because of the pressure of advancing settlement and the power of the government with its army.�  Keokuk, like Wapello before him, “knew it was useless to resist the white invasion of their land.”�  Nevertheless, they were able to negotiate the sale of much more land than they had fully controlled, as if other tribes who had been using the area for longer had no claim.

About 23 Sac (Sauk) and 22 “Fox” (Meskwaki) signed an X to the treaty�, including Ke o kuk, Ap pe noose, Pash e pa ho of the Sac, plus Pow a shiek and Kis ke kosh of the Fox whose names are familiar to us from history and county names.�  The gathering of most of the tribe may in part reflect the Meskwaki way of making decisions by consensus rather than by dictate of a chief.  However, some Meskwaki later felt their temporary chief Pow a shiek should have argued harder against the terms and perhaps a hereditary chief would have better protected their interests.�

The treaty� promised to pay $258,565.34 to creditors of the natives �, an annuity of 5% interest on $800,000, and land on the Missouri or Osage River in Kansas.  It also required the government to move the blacksmith and gunsmith shop from the agency to their new home, to provide separate shops for the Sac and for the Fox, and to supply provisions during and 1 year after the move to replace the crops they could not grow.�

The traders thus got a huge part of the settlement.  Such seemed to be the usual case.  At the negotiation of the 1842 treaty, the Agent told some visiting Quaker Friends that “unless something was done to better their condition, and that soon, they must in a very few years all be wasted away, in consequence of the wickedness and treachery of the whiskey sellers, and other traders, who are taking advantage of these poor ignorant natives, by obtaining their money and other valuable articles in exchange for whiskey, and trifling commodities ... sold to them for ten or twenty, and in some instances, for a hundred times their real cost.”  “Whiskey was ... sold to the Indians and charged as corn, blankets, or other articles which the licensed traders have a right to sell to the Indians.”�

Of the $40,000 annual payment, an initial fund of $30,000 was created, to be replenished annually, to be used by the chiefs with approval by the agent for the benefit of the tribes.  The annuity amounted to perhaps less than $100 per family, which was not negligible but would have bought little at traders’ prices.

The treaty called for the perpetuation of the agricultural project which was at the agency and intended by the government to teach white farming techniques.  Teaching of European agriculture was mentioned in most of the treaties of this period.  Although acculturation was often given as the government goal, it rarely occurred or was rewarded if it did.  About 1845 most of the Cherokee were forced from their lands in the southeast after making one of the most earnest attempts to work within the government system.  The 1842 treaty provided that the site of the graves of chief Wapello and former agent Street, near the agency, would be given to Mrs. Street. �

The 1842 treaty called for the Sacs and Foxes to move west of a line passing through the Red Rocks on the Des Moines River by May 1, 1843, and to leave the state by October 1, 1845.  White settlers were (mostly) kept out of the area by the army until the agreed date.  

The nominal price of $1.06 million would be about 9 cents an acre.�  This was more than the per-acre price the US had paid France in 1803 for their claim to this land in the Louisiana Purchase�, but comparable after allowing for the fact that some of that purchase was not good for settlement.  In the 1840’s, the government usually sold surveyed land in areas being settled for $1.25 an acre� and this was a major source of revenue for the federal government.

Settlement after the Treaty

  A few settlers did not wait until the official time for white occupancy.  Even before the first part of the new purchase was opened, some are said to have been in the second part.  “John D. Bedell is credited with having been the first white man to settle in Red Rock Township [Marion County]. ... Early in 1843 he returned to Iowa and in the company with a Frenchman, Louis Le Plant, who could speak the Sac and Fox language, set out for the new purchase.  The Indian title was not yet extinguished and at the Sac and Fox agency (Wapello County) Mr. Bedell applied to Captain Allen ... for permission to cross the line into the Indian country.  Captain Allen explained that he had no authority to grant such permission, but informed Mr. Bedell and his companion that they could cross the line at their own risk, ... warning them to keep a sharp lookout for the dragoons who were guarding the Indian domain.  Leaving the agency early in March, the two men followed an old Indian trail up the Des Moines River until they came to the site of the present village of Red Rock.  Here they marked a boundary of a claim by blazing the trees, after which they went to Missouri for a supply of provisions.  They returned to their claim in April, 1843 [and built] a cabin about twenty yards from the river bank.”  “About two weeks later, in company with John Jordan, who had a trading house on the opposite side of the river, Mr. Bedell went to Keokuk, where he bought a keel boat and at Alexandria loaded with about ten tons of merchandise suitable for a frontier trading house and hired some men to bring it up the Des Moines River.”  Over 20 people were later listed as living in this township in 1843.�

In many areas, settlers were waiting to occupy the new territory on May 1, 1843.  At midnight the Dragoons fired shots to signal the opening, and an estimated 2,000 settlers crossed into the area on the first day around Wapello County. �  The town of Agency was platted in October 1843.  It is said the racecourse of Chief Keokuk became the main street of the town.�  The county was officially organized by March 1844.

The scene was repeated in October 1845 along the Red Rock line.�  Histories state that at Red Rock, settlers were waiting for the signal shots and marked their claims by blazing trees in lantern light.�  Because the land was unsurveyed, there was a general recognition among the squatters that claims would be adjusted as fairly as possible to fit the official corners when established.

Sac and Meskwaki History after the Treaty

As the tribes moved west of the temporary line, “a solemn silence pervaded the Indian camp; the faces of their stoutest men were bathed in tears and when their cavalcade was put in motion, toward the setting sun, there was a spontaneous outburst of frantic grief.”�

A new agency was established on the Raccoon River at Fort Des Moines with Major John Beach (son-in-law of Joseph Street) as agent.  In the late summer� of 1845 the annuity was distributed to the Sauk and Fox (Meskwaki) at Fort Des Moines where there were “the usual scenes of drunkenness and the traders were reaping a rich harvest”.�   

In 1845, “There was some fear that the Sauk and Fox would refuse to go peaceably, for they had signed the treaty very unwillingly and were reluctant to leave the prairies and streams of Iowa; but even before the date set Keokuk and his band of Sauk took up the march to the southwest.” �  The Sauk, typically obedient to their tribal authority, mostly followed Keokuk to Kansas.

The Meskwaki, tending to be more individually minded than the Sauk,� left in smaller groups.  “Gradually the other bands of red men with their families, dogs, and horses trailed slowly across the prairie, crossed the Missouri River, and took up their abode on the reservation provided for them by the government.  Close on their heels came the white settlers with their wagons, plows, and oxen, and log cabins were built beside the streams where the wickiups had stood.” �

A principal route was down to the West Grand and Nodaway Rivers.�  Another report� says the able warriors rode their horses, but the aged warriors, women, and children rode in canoes down the Des Moines River to some place where they were transported westward.

By May 1846 there were still groups on the rivers and 1300 had not arrived.  Some were too ill to travel and there had been significant mortality.  But a sizable number of Meskwaki scattered into small camps in other directions, particularly on the upper Des Moines, Skunk, and Raccoon rivers, rather than go to Kansas.�  Poweshiek, despite having cooperated in the past, was one of the leaders of this faction.�  Many were rounded up by the army and sent to Kansas in 1845 and 1846 but some estimates say 400 remained in Iowa.�  Some were removed in 1849-1850 from north of Marengo.�

“The exiled Sauk and Fox in Kansas were homesick” in a land that did not resemble their accustomed woodland environment.  “Before long hunting parties were trickling back across the prairies and squaws� and children sometimes accompanied them ... living on the lands not used by the whites.” �  Early histories of the counties in the area frequently mention visits by Indians.�  

[About 1847] the hereditary [Meskwaki] chief Ma Me Nwa Ne Ke had reached adulthood and was made chief in place of Poweshiek � who had been serving as the temporary principal chief of the Meskwaki since the middle 1830’s. 

After the tribes had spent about 10 years in Kansas, the US Government decided to divide the reservation land and give each native an allotment, a piece of the land.  This division was intended to promote white-man style farming to improve the Indian standard of living.  Of course, excess land would be sold to white settlers.  Keokuk, the government-recognized chief of the allied tribes and a Sac, yielded. �   The Meskwaki wanted to maintain communal ownership of the land.  This split effectively ended the long alliance with the Sauk, although the government continued to treat them as one tribe.  Keokuk died in Kansas in 1848. �

Public sentiment in Iowa came to accept the continued presence of the Meskwaki.  “Traders and merchants welcomed the opportunity to sell goods [for the annuity money]. And American farmers were glad to hire the Fox at low wages to work as farm laborers at harvest time.”�  Those in Iowa were careful to be on good behavior and were contrasted with the Sioux who were causing incidents.  The Meskwaki had their settler friends write to officials requesting favorable treatment.�  A letter signed by 152 residents of Marion, Linn County, Iowa in 1852 to the Congress asked that Iowa land be set aside for the “Musquaque”.   

The Kansas land division issue added to other pressures to adopt white ways.  Other problems included war with the Commanches and Osages�, and dissatisfaction with the land in Kansas where they had poor soil, bad water, typhus, and a lack of game� sometimes leading to conflicts between neighboring tribes.�  The Meskwaki under Ma-Me-Nwa-Ne-Ke (or Maminiwanige) decided in 1854 it was time to come back to Iowa.  As always, this was a consensus decision, not made just by the chief.  They sent a group under the chief’s brother Pa-Ta-Co-To� with $735 � to find a good location.

The Meskwaki asked the Governor of Iowa for permission to settle.�  The Iowa Legislature in January 1856 passed a law that authorized those living near Tama to remain in Iowa and to purchase land. �, �  Such a law was necessary because, while Indian nations could sell the land by treaty, they were not citizens� who could purchase land under the US government system.  This law was a rare event, perhaps a first, and would not have been possible after the federal government became stronger after the Civil War.  Johnny Green had bought land in southern Iowa, probably without the land office realizing he was Indian.�  Will Thomas, a white who became a Cherokee leader in North Carolina, purchased some land in his own name for the tribe using tribal money in the 1840’s, and this is as close as Indians had come to buying land.�  

The Meskwaki bought 80 acres on the Iowa River in Tama County for $1000 using the cash and granting some timber cutting rights to the sellers.�  On this or a later purchase some money was raised by selling ponies.�   The deed from Isaac Butler and his sons to Governor Grimes in Trust for five Indians and their heirs, for 80 acres, W ½ SE ¼ Sec 30 T83N R15W was dated July 13, 1857.�  The settlement celebrates the anniversary of this date as “Proclamation Day”.

 “In the fall of 1856 ... some of their influential men came back from Kansas with about $700 which they had saved from their government allowance.” “Governor James W. Grimes consented to act as trustee, and on July 1,1857, five Indians on behalf of those then in Iowa secured their first eighty acres.  This was in Tama County and the price was one thousand dollars.” �

Iowa was in the middle of a land boom in the 1850’s.  The price of $12.50 an acre was 10 times that originally paid by settlers for “unimproved” land.  In 1853 “Timber land was in great demand.”  “The thousand acres of land purchased by J. B. Grinnell in Poweshiek County was ‘now worth $10 an acre’ and “Much of the land along the probable route of the railroad from Rock Island to Council Bluffs … could not be had for less than ten dollars an acre if unimproved, and fifteen dollars an acre if improved.”�

The Secretary of State issued a statement asking for safe passage for the group back to Kansas, and named other heads of families in Kansas who were to be allowed to migrate to Iowa. �  “The first and main move was made by eleven households and numbered seventy-six Indians.  At the same time here in Iowa, from one of the several camps, a tribal runner was sent to the camps of those who had not followed Pow-E-Shiek into Kansas.  These later camps were located along the Cedar River and at the site of the present Amana Colonies.  The runner was instructed to inform these Indians that their chief had bought land and that they were to move and join the main group at the new home.” �

Many returned in small groups in 1856-57.  They were occasionally seen transporting bundles that were believed to be the bones of their dead to be buried in their native area.�  During the winter of 1856-1857 eight wickiups were reported on the Iowa River and four on the Cedar, sheltering some eighty of the natives”. �  The Meskwaki population in Iowa soon stabilized at about 200.  They sometimes took hunting trips in their favorite areas along the rivers, where those areas were not too occupied by settlers.� 

About 30 Potawattami Indians also came back to Iowa from Kansas and lived by hunting, working for farmers, and gardening on small plots the farmers let them use.  Their leader Che-me-use was known as Johnny Green who was “well regarded in the white community.”  Johnny Green organized a war party in 1857 to protect settlers against rumored Sioux threats.  They tried to join the Meskwaki settlement but were not allowed to (whether by the government or Meskwaki is unclear).�

The Federal government did not recognize Iowa’s authorization and the Meskwaki land purchase until 1866 and withheld the annuity payments to those in Iowa during the dispute.�, �  A census in 1866 for the resumption of the federal annuity counted 265.  The agent noted they had 300 ponies.  The Federal Government now calls these people “the Sac and Fox of the Mississippi in Iowa” to distinguish them from the Sac and Fox of Oklahoma (moved there from Missouri).  

Maminiwanige died in 1881.  The hereditary heir to leadership, Mu kwa pu shi (Moquibushito, or Old Bear), “was set aside as being too young and incompetent to inherit the chieftainship.  Push e to ne qua, born in 1842, became the Meskwaki leader in 1882.  This decision was generally accepted by the tribe at that time as a legitimate council action”� but was intended to be temporary.

In 1896 Iowa, which had mostly let the Indians alone, relinquished its jurisdiction over the Meskwaki to the federal government.  The government in 1898 recognized Pushetonequa as chief, with a salary, in return for his cooperation in sending children of the settlement to a boarding school at Toledo.�  He was the last to be recognized as tribal chief by the federal government.

In 1901 an epidemic of smallpox killed 43 at the settlement�, and the survivors were scattered around the settlement because the homes were burned in attempt to control the disease.  Clothing was burned and marked a change to more American style of dress; traditional wear was hard to replace with the low populations of animals.

Pressures continued to be put on them to adopt white ways.  Pushetonequa tended to cooperate with the government in these matters.  The factional split grew with those less open to acculturation supporting the hereditary chief Moquibushito (Old Bear).  In 1910 the government tried to force allotment of the settlement land, despite it being legally private property and not a reservation.  Pushetonequa and some younger men were agreeable but the Old Bear faction prevailed against it.�

When Pushetonequa died in 1919 the federal government did not recognize a successor, and the tribal council operated under Pushetonequa’s son Young Bear.  The tribal council became an elected representative government under the Wheeler-Howard Act in the 1930’s, and members of the Young Bear faction were elected.  The Old Bear faction continued to show no recognition. �  

The Snyder Act made Indians full U.S. citizens in 1924.�  Some had previously gained citizenship by treaty with certain tribes, by marriage to citizens, or by military service.

An Indian Court operated under the elected council, and the Old Bear faction got the court abolished in 1943.  They elected more council members and gained power through 1950.   

The tribe has continued to grow, always with some tension between them and the expectations of the white community.  The 1950 census showed 550 on 3820 acres.

About 1992 the Meskwaki entered the gambling business as many other tribes had done.  This decision and selection of a management company were very controversial.�  Operation was established and has proven lucrative.  Their casino became Tama County’s largest employer.�  Members of he tribe have been in much better financial condition and many new buildings have been erected on the settlement.  More land has been purchased, but rumors suggest some in the Tama area hold a prejudice against those who sell land to the Meskwaki.

With the wealth has come more competition for control.  Dissatisfaction among many of the tribe with the management or sharing of information about management led in 2003 to the appointment by the hereditary chief Charles Old Bear of a new tribal council to replace the elected council.�  The ensuing legal struggle shut down the casino for several months, causing a serious economic impact on the tribe and surrounding community.�  Echoes of this conflict have been heard in following years. �

The tribe now appears to be growing more independent of the outside community as it has established its own school through 12th grade, a tribal court, and police force.�  The school curriculum includes Meskwaki culture and language instruction as well as standard subjects.

Recent Status of Ioway Indians

Some Ioways were moved from the Kansas reservation to Oklahoma.  The government now knows the Ioways as the Iowa Tribe of Kansas and the Iowa Tribe of Oklahoma.  

In 1994, “The old reservation area lies in the northeast corner of Kansas and the southeast corner of Nebraska.  Approximately five hundred tribal members continue to live within the boundaries of the old reservation and another group of approximately one thousand live within a thirty mile radius.” �  They operate with an elected council and operate a bingo enterprise.  They are in the United Tribes Association with the Sac and Fox of the Missouri to administer social services.

“The Oklahoma tribe continues to center its official activities on and near the old reservation area in Lincoln County, south of the Cimarron River” and around the towns of Perkins and Coyle.  In 1993 the tribal members numbered 454.�  They operate under an elected council and are very much acculturated to white ways.  

The Ioways maintain some ceremonial tribal customs and make some attempt to perpetuate their language through classes, but it is not generally spoken.  The language is well-documented, but the spoken language is in danger of being lost.  The last truly fluent speakers died in 1996.�  In 2007 and 2013, one somewhat fluent speaker remained and perhaps a half dozen who can converse.�  Much of the remaining knowledge of the language is through memorized formal ceremonial phrases.�

Various Indian Claims

At the time white settlement began in Iowa, there were four groups of natives.  “These were the Sac and Fox living along the Mississippi, the Iowas along the Des Moines [River], the Otoes, Omahas and Missouris along the Missouri river, and the Sioux in northern Iowa.” �  The Pottawattamie and Winnebago (Ho Chunk) also had formerly ranged into northeastern Iowa from their center in Wisconsin, and the government moved them to the Neutral Ground for a time, but they were small groups and were soon moved on westward.  

The treaties did not address all of their possible claims on the land.  In the 1950’s through 1970’s an Indian Claims Commission dealt with such claims and also whether a fair price had been paid in the treaties.    Vast archives of documents exist from the Indian Affairs Commission.�  

For Cession 262, through which the temporary Red Rock line ran, they decided that the Ioways (in two groups) claim was worth 90 cents per acre and they should receive $2.78 million, and the Sac and Fox (in three groups) claim was worth $1.40 an acre and they should have received $10.6 million more.� No mention is made in the ruling of interest, which compounded from 1842 would be staggering.

Red Rock Line

The Red Rock line marking the temporary occupation boundary was surveyed in the spring of 1843 by George W. Harrison, a contracting surveyor who also worked on the surveys of townships and sections in eastern Iowa.�  He marked the line with a combination of posts, mounds, and marked trees in the usual manner of the period.�, �  

The line started on the bluff north of the Des Moines River about 1.1 miles west of the present Highway 14 bridge.�  It was run south to the Iowa-Missouri state line� in Wayne County, south of Seymour.  

It was then run from the initial point north to near the southern boundary of the “Neutral Ground” between the Sioux and the Sac and Foxes as set by a treaty in 1830, in Hardin County.  The northern end of the line is northeast of the intersection of Hardin County M Avenue and 195th St, also known as highways D35 and S55 (formerly part of D41?) west of Steamboat Rock, Iowa, or NW of Eldora, in about the middle of section 24 T88N R20W.  This appears to be short of the actual Neutral Ground by 5 or 6 miles(�).

Only a few points on the line are presently known with any degree of certainty. Later sections of this report discuss what can be deduced.  The initial point may be a mound whose remains are currently found on the bluff.  One accurate east-west measurement is found in the government land survey notes.  The line’s location in some places can be estimated within perhaps 100 feet (1.3 second of longitude) from the location of stream crossings in the surveyor’s notes, but only guessed within hundreds of yards in other areas.  A search for evidence on the ground would be interesting but daunting.

The markers on this line were supposed to be removed after 1845.�  It is possible someone was officially given the task but we have found no mention of it.  It is doubtful that any more was systematically done than removing the posts, if even that, but 168 years have taken their toll on any other evidence that was left.  The people settling the land would have eventually removed the irrelevant posts and leveled mounds in their fields.  

Blazed trees could remain but they would be very few due to their age and the scarcity of undisturbed timberlands.�, �, �  Rogers mentions letters� from 1913 and 1925 that discuss the witness and line trees.  The details of these letters would be quite interesting and need to be researched.

While Harrison noted many witness trees for his mile posts, he recorded only a very few line trees.  It is almost certain that he marked a large number of trees that were close to the line without noting them (see footnote � NOTEREF _Ref502777638 \h ��289�).  In some areas he built small mounds every 1/8 mile (10 chains) to mark the line.  Where he did not note these mounds we can assume he found and marked sufficient nearby trees to define the line.

If the location of a mile post could be determined within a very few feet, it is possible that careful excavation could expose a stain in the soil left by the decayed wood.  This is a standard land surveying and archaeological technique, but it would be necessary to find blazed trees in order to know where to excavate.

Commemorative Markers for Red Rock Line

The location where the treaty was signed in 1842 is marked by a plaque at the Chief Wapello grave site southeast of Agency, Iowa.�

The Daughters of the American Revolution (DAR) placed a marker in the southeast part of the courthouse square at Knoxville in 1928.  It says the line was 530 rods (1.66 mile) west of the marker.  This is approximately at the west edge of the Graceland Cemetery.  See additional discussion under section � REF _Ref150614480 \r \h ��4.4� Harlan, Johnson, and Olney.

Mention was made of another (earlier?) marker at a school.�  This has not been researched.  If it was the Red Rock school, it is now under water but could also have been another rural school.

The Knoxville post office has a mural, painted in the 1930’s under the WPA, portraying settlers waiting to cross the Red Rock Line in 1845.

Through the efforts of the DAR in 1975,� signs were placed along the nearest roads to commemorate the ends of the line.  An article describes the sign near the northern end of the line at the intersection of two highways and pictured two sign boards angled to allow reading from different directions.  There is presently a single signboard, apparently newer, with about the same wording, very near the intersection,�, � a quarter to a half-mile west of this report’s current vague estimate of the line.

The records from the DAR project� have the treaty line drawn exactly on the section lines, which were later and independently determined and thus a poor guide to the precise location.

A similar sign was placed along county road S60 south of Seymour at the Missouri border.�  This sign says the line was a quarter mile east of the road.  It would be interesting to know how that was determined. � Preliminary map work had indicated it was ¼ mile west of the road, but the stream crossings were not certain and more thorough checking is needed.  Either placement is considerably east of the longitude of the initial mound and the location indicated by the plaque at Knoxville.  The southern sign says the line ran to the section corner in Hardin County where the northern sign is located.

The homeowners association in the Lake Red Rock� area has placed plaques and a replica of the initial point post at the entrance to the Red Rock Cemetery, which is an accessible public point 0.7 mile west of Hwy 14 and 0.5 mile east of the line.

There is an entry on the National Register of Historic Places for the Red Rock Line, and details need to be researched. �  It may be the rock at the courthouse or the replica at the cemetery.

Town of Red Rock

A town of Red Rock flourished along the Des Moines River in the early days of settlement.  As mentioned above, traders and other settlers set up near there even before the area was officially open for settlement.  Many colorful tales� are recounted abut wild living around the town, and of the trading post that existed for a time across the river.

The traders were often men who did not fit in the more civilized settlements.  One trader operating near this location, Henry Lott, was a man of very low character� who earned further discreditable mention in the history books.  “His first appearance in Iowa, so far as known, was at Red Rock�, Marion County, in 1845, where he essayed the role of Indian trader while dealing out bad whiskey to the Indians and surreptitiously stealing their ponies.  It is said that his Red Rock neighbors in 1846 requested him to leave the neighborhood.”  He went on to various places in northwest Iowa where his ways brought him into conflict with bands of Sioux.�

The town of Red Rock was surveyed in August 1845 by John Bedell, before the government survey was completed there, and resurveyed in April 1847.

The town got off to a good start, but was dealt a serious blow by a sudden flood in June 1851, which recurred just as people were recovering from the first flooding.  The town recovered and continued to grow modestly but never gained prominence.  River navigation never became important� and the railroad bypassed the town.  Quarrying and a spur rail line gave it a boost for a time, but the stone did not prove desirable enough to continue the quarry operation. The town was small when it was abandoned in the early 1960’s to make way for the lake.

Appendix B: More about the Sycamore Tree

General Description

A very large sycamore tree stood south of the Des Moines River and very close to the treaty line, about 330 ft south � of the north line of section 2, T76N R20W.  This report estimates that the treaty line was 75 to 150 feet or more west of the tree.  In later years it was recalled as “the old meeting tree” and as the “Red Rock Line tree”, although no documentation from the 1840’s has been found to mention it.�  There is no information from the natives to show that the tree had special significance to them.�  Sometime after 2000, it acquired the name “Peace Tree”.�

The best estimate of its age � says it started growing in 1497.  The tree was in poor health by the 1960’s due to windstorm and lightning damage and was killed by the water of Lake Red Rock, which was flooded in 1969.  

While the tree may have indeed been a meeting place, the treaty was not made there but at Agency City in present Wapello county.  It is clear the tree did not define the line, as the surveyor’s instructions were to start at the red rocks, with no mention of this tree in the notes.

As the old sycamore was not mentioned in the treaty or the surveyor’s notes as he ran the line nearby, it is of some interest to know how far away it was.  Rogers presents a theory, credited to Dr. Bill Gilbert.�  It was not close enough that the surveyor needed to take note of it, and furthermore despite its size, it did not stand out from a dense timber at the time the line was run.  Nevertheless, in later years after the surrounding timber was thinned it did stand out and was the obvious landmark for people to use in referring to the old treaty line.

This report suggests that the tree was at least 75 feet, perhaps 100 to 150, east of the line.  In general the surveyor of the time only noted trees that were on or within a few feet of his line (and perhaps not all of them)�, except that he would go further if necessary to find bearing trees for mileposts.

Historical References to Tree

In 1920, Edgar Harlan wrote of the Red Rock region, “The timber lands still afford exquisite primeval areas, and some individual specimens of the original trees.  One is sycamore, being of the immense girth of 27 feet at five feet above the ground.”�  This is one of the more generous estimates found.

One account � (perhaps with minimal research) says it was the second-largest sycamore in the US.�  A local resident � gave the circumference in the 1960’s as 22 ft 11 inches (7 ft 3 inch diameter) at shoulder height, and a 1968 article� says it was 24 ft (dia. 7 ft 7.5 in) with a height of 45 to 55 ft (perhaps 80 ft before damage). By comparison, the sycamore on the list of Iowa’s largest living trees �, located in West Burlington, has a circumference of 22 ft 1 inch, a height of 102 feet and a spread of 82.25 ft, for a size score of 387.6 points.

Several pictures of the sycamore have been published in newspaper accounts.  The Lake Red Rock Visitors Center has a good print of a picture from perhaps the 1950’s and the Marion County Historical Museum has a painting of the tree. �

Position of Tree

This section discussed how data was taken and processed to estimate the position of the Sycamore stump.  The series of measurements represent a learning process about field techniques.  The results and conversions to various forms are given in � REF _Ref225932169 \h ��Table 5� � REF _Ref502759740 \p \h ��below�.

Various measurements have been made with recreational Global Positioning System (GPS) and surveying instruments to estimate the position of the tree.  

� REF _Ref502759784 \h ��Table 4� gives this report’s best estimate of the position of the tree.  The measurement datum is WGS84 as used in GPS, and an attempt is made to convert to other forms for possible uses.  Conversion between datums has complications and in some cases such as NAD27 it may not be possible to get conversion accuracy better than 1 meter.

The agreement of various measurements of the sycamore leads to an estimated accuracy of ±3 ft in longitude and ±3 ft in latitude at 50% confidence.  The accuracy in the position of the line is much cruder.

Table � SEQ Table \* ARABIC �4� Estimated Original Position of Sycamore Tree

(to better precision than accuracy)

Coordinate System�Latitude�Longitude��WGS84 (GPS) as of 2007�N41° 25’ 15.55”

N41 25.2592’

N41.420987�W093° 07’ 46.87”

W093 07.7811’

W093.129685��NAD83(96)�N41° 25’ 15.52”

N41 25.2587’

N41.420979�W093° 07’ 46.83”

W093 07.7806’

W093.129676��NAD83(2011)�tba�tba��State Plane Coord Iowa S 

NAD83 meters 

NAD83 US survey feet�

N 157,864.83

N 517,928.2 �

E 530,956.73

E 1,741,980.5   ��NAD27 (topo map)�N41° 25’ 15.6”

N41 25.259’

N41.42099�W093° 07’ 46.1”

W093 07.768’

W093.12947��

After these estimates were made, the Marion County GIS photographs were improved enough to show the tree, and coordinates from that system are SPC  feet    E1741978.0  N517930.7 which is 3.5 feet NW of the � REF _Ref502759784 \h ��Table 4� position.  This is approximately the NAD83 to WGS84 conversion.



A triangulation measurement in August, 2013 indicated that the top of the tree was 12 feet SE of its former location at E1741986.0  N517921.7. ????  A 3-minute average recreational GPS reading gave a similar distance and more southerly angle.  These indicate that it was still somewhat anchored by its root system

GPS Readings at Sycamore

The sycamore stump was visited by boat on 2006 May 27.  Several waypoints were recorded on two handheld recreational-grade GPS units at the south edge of the tree, and the track log of one GPS recorded additional points while we examined the stump.  In � REF _Ref140392873 \h ��Figure 8� the small circles are the waypoints of one unit, the squares are waypoints on another unit�, and the dots are the GPS track points, rounded to display precision and then dithered by a small random noise so they are not plotted on top of each other.

Not enough time was spent there to take a full set of data using the “distance from waypoint” method for reducing the effect of display rounding.  It was not practical to return to the location for additional measurements later that day due to a thunderstorm with lightning.  These GPS points have an east-west scatter of several feet and resolution of about 2.7 feet before averaging.  Thus this GPS data might be expected to have more error than that averaged in the triangulation.  The additional averaging done on the shore data at points A and B thus gives it as much weight despite the uncertainties in angle measurements.

Triangulation from Shore
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Figure � SEQ Figure \* ARABIC �7� Triangulation scheme for Sycamore

Triangulation measurements were made in 2006 and 2008 from shore to obtain the position estimates plotted.  � REF _Ref140392870 \h ��Figure 7� shows the triangulation scheme. The primary sites (CP1 or A, and also B) were at the ends of the mile-long Hwy 14 bridge. � The latitude and longitude of each point has been measured many times with handheld GPS in sessions on at least three different days to reach an average.  To avoid the approximately 3-foot display resolution of the GPS, the indicated distances in decimals of a foot from assumed round-number waypoints were recorded, averaged, and reduced to latitude and longitude.  Similar averaging at known points has yielded error of 2 to 4 feet.

The observation tower has an iron bar cage and a roof so GPS reception is poor at the top.  Its location was estimated by using recreational grade GPS measurements taken on the ground along two lines that pass through the center of the tower and through fence posts.  Data was taken on three different days to randomize the GPS errors.  Best-fit straight lines were calculated and their intersection taken as the coordinates of the tower.  Additional data here would be desirable as it is thought that T is not known as accurately as A and B.

Angles were taken in 2006 with a brass transit located at points A and B with sights to the observation tower T, the bridge guardrail leading to the opposite end A or B, and the sycamore stump S.�  The assumption was made that the guardrails were straight, as it was not possible to see the post or the unpainted back of signs at the opposite end of the bridge.  This was blamed on heat shimmer and it was thought a better sighting target was needed.  Sighting in 2008 with a better instrument and low shimmer showed that the bridge has enough arch to prevent direct visibility from A to B at the working height.  Measurements were made from CP1� near A instead.  

Initial computations were done using National Geodetic Survey geodetic programs.  The azimuths between points A, B, C, and T were calculated from their coordinates by using the program � INVERSE, which takes into account the earth’s ellipsoidal shape.  The measured angles were then used to find azimuths to S, and the program FORWARD was used to calculate points defining the sight lines several feet each side of the sycamore.  These programs operate with distances on the ellipsoid (approximately sea level).

Later work was done in State Plane Coordinates (NAD83, meters) using plane trigonometry and a least-squares fit program.  Both methods give essentially the same answers. 

It is believed that the 2006 sights are within 1 or 2 minutes of arc�, and the 2008 values within perhaps 10 seconds.  One minute at 1 mile is 1.5 feet, which is on the order of the accuracy that was hoped for and as good as the GPS positions unless considerably more averaging is done.  The GPS works in WGS84 datum, and the NAD83 coordinates used for geodetic purposes in North America are different by 2 to 3 feet on each axis.

In 2008, the distance CP1-B was found by Electronic Distance Measurement (EDM) and angles T-CP1-B and T-CP1-S were taken with a Topcon GTS-2B and 2-3/4 inch reflector prism to perhaps 10 second and 0.15 ft accuracy.  (0.05 if EDM scale calibration was good)

There is a problem in all the data in that the tree leans, and so a different point may have been sighted on different occasions (some measurements made to highest point, others to mean of trunk as viewed) and as water level changed.  Also, a least squares fit on all available data can easily move the result a foot by changing the weights on various measurements.

Measured surface distances must be reduced to the ellipsoid, shortening them about 0.2 ft per mile from 800 ft elevation, to make them compatible with geodetic values derived from latitude and longitude.  An additional scale factor is needed to convert to SPC grid values due to the warping of the earth onto the flat map.  Flat-earth trigonometric computations are accurate enough over this distance, but the relationship to the overall grid must be preserved using these factors.  

The 2008 result moved the estimate of S by a foot or two.
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Figure � SEQ Figure \* ARABIC �8� Plot of GPS and Triangulation of Sycamore

Tick marks are 2.74 ft on the east-west axis and 3.64 ft on the north-south axis.

� REF _Ref140392873 \h ��Figure 8� shows an aggregation of both triangulation and GPS data at the sycamore.  The large circle is approximately the diameter of the sycamore at normal pool level and is centered at the current best estimate.  Other points are GPS data taken at the south side of the tree as discussed above.

In � REF _Ref140392873 \h ��Figure 8�, one set of lines (solid) was plotted using the angles ABS and BAS and another set (dash) using TBS and TAS.  These line pairs had crossings 4.5 feet apart.  It is thought that the solid lines are more reliable than those using the tower, and they agree better with the GPS waypoints taken at the south side of the tree as discussed above. 

The plot shows a cluster of track points, waypoints, and line crossings.  The visual center of this cluster, with a slight bias to the solid lines, and recalling that the GPS points are at the south edge of the trunk, is taken as the best estimate of the sycamore location, with an expected accuracy of about ±3 feet east and west and ±3 feet north and south (50% confidence).

The fact that the EDM distance (CP1-B) agrees with the distance CP1-B computed using averaged GPS values within 1 or 2 feet (depending on the weighting given individual measurements) adds confidence that those GPS values warrant the claim of 3-foot accuracy.

� REF _Ref225932169 \h ��Table 5� gives lat-lon in WGS84.  Local East-North plane coordinates are not conventional, but are obtained by disregarding the datum shift, converting WGS84 lat-lon to SPC meters, and subtracting E 530,000 N 156,000.  The result must be converted back to WGS84 lat-lon before conversion to other systems.

Table � SEQ Table \* ARABIC �5� Estimated Positions for Triangulation (WGS84) (accuracies vary)

Point�Latitude�Longitude�East m�North m��A, southerly end bridge�N41.410366�W093.111204�2506.128�692.933��A’ next post southerly�N41.410357�W093.111205�2506.05 �690.737��CP1 (6.22 ft SSW of A)���2504.982�691.312��B, northerly end bridge�N41.425791�W093.108604�2715.797�2406.945��C, north shore (approx)�N41.429047�W093.123757�1447.641�2672.955��T, observation tower�N41.423205�W093.088062�4434.199�2127.683��S, sycamore best est�N41.420987�W093.129685�0955.972�1865.716��	Lat-lon WGS84 values given; NAD83 is 0.000008° smaller each axis. 

	Point S Iowa South SPC (zone 1402), NAD83 survey feet E 1,741,980.5   N 517,928.2

Sightings from more locations would have been desirable to improve and check accuracy if a known position on shore had been available.�.  One set of gross check measurements was made from an unmarked point designated C on the north shore.  The computed line is shown as the pale gray line in � REF _Ref140392873 \h ��Figure 8�.  C is west of Red Rock cemetery and immediately east of a small inlet that approaches the road.  The tower and B were not visible from this location.  With less averaging of the GPS position �, this set is less reliable and was only used as a general check against large errors.  Its line of sight is 6.3 feet southeast of the best estimate, which is consistent with its expected accuracy.

Sighting to or from an accurately known position would eliminate the uncertainty of GPS readings at that point.  No NGS horizontal control station “benchmark” is listed within sight of this area. �  It is expected that the Corps of Engineers and/or US Geological Survey have stations � around the lake that could be used for better accuracy if sight lines were clear, but such a list was not searched for.  Coordinates of CP1, or control points seen near the tower as marked by an engineering company for planning a new educational building, would also be helpful.

The only practical way to get significantly improvement in the positions is to use professional grade GPS.

Check from maps

Rogers in the contract report Figure 3 reproduces a 1949 Corps of Engineers map (considering a dam just upriver from the tree) and shows the location of the Sycamore in relation to a road on that map.  To the accuracy of perhaps a few hundred feet with which the features on that map can be compared to the 7.5-minute topo, the tree location agrees with that found in the present report.

The Marion County GIS system indicates the sycamore is 330 feet south of the section line.

Elevation of Tree



Table � SEQ Table \* ARABIC �6� Estimated Elevation of Sycamore Tree

Date�Feet NGVD29�Above water this date�Ft above normal pool��2012 June 23�749.4�7.3�7.4��2013 March (news)�745��3��2013 Aug 11�745.6�3.28�3.6��2013 Nov 30�745.5�1.17 w/ice�3.5��2014 May 25�748.0�4.37�6.0��2016 June 25�748.8�4.61�6.8��2016 Nov 25�748.87�4.57�6.87��2017 Aug 13�745.89�4.01�3.89��The tree was in poor condition when the water flooded it in 1969.  After the normal pool was later raised, the trunk stood in 10 to 14 feet of water at normal pool.�   In 2010 it projected 11 to 12 feet above the water, but in the winter of 2011-2012 some of the top broke off leaving it 7.4 ft above normal pool.  In late March 2013 it was found to be leaning, probably due to ice movement, and only about 3 ft above normal pool.�  It appears to have since floated a little higher and followed the water level.�  It remained visible in this position until July 3, 2018 when high water broke it free.  It was towed to the marina for preservation.�

Table � SEQ Table \* ARABIC �7� Estimated Elevation of Sycamore Tree

�EMBED Excel.Sheet.8���

Appendix C: Table of Estimated Longitudes on Line

The table gives the current best estimate for points along the line and near the line.  Bold values have some supporting evidence such as scaling from the topo map or a handheld GPS reading.  Plain values are interpolated or otherwise estimated.  Values may be given to high precision regardless of their accuracy, in order to avoid accumulation of roundoff error in comparisons.

Since the preparation of this table, Google Earth has improved the registration of their images to WGS84 and better results might be obtained by repeating the exercise.

Longitude is given in both WGS84/IGS08 (close enough to NAD83 for this table), which is convenient to use in the GPS and with some tools such as Google Earth, and in NAD27 as used on the topographic maps.  

A recreational handheld GPS unit can convert from NAD83 to NAD27 but its conversion accuracy may be poorer than other tools.  The shift of about 55 ft is detailed in � REF _Ref147198896 \h ��Table 1�.  

Latitude is given as a single value because the datum shift is less than 2 meters.  



Table � SEQ Table \* ARABIC �8� Estimated Positions of objects along line

(Precision may exceed accuracies, which vary.)

(Bold has supporting data, plain is interpolated.)

Sources=Topo / Calc/ Est / Hand Held GPS / OPUS GPS / General Land Office/Google Earth

Mi�+ch�Point�Src�Approx Latitude

North�Lon 

WGS84

  93° 07’�Lon  NAD27

93° 07’��68 N�0.00�Post & mound. End.��������Sign in Hardin Co.& Beecher map�HH�42° 24’ 43.3”�79.4”�78.7”��67�0.00�Post and mound         (W of Beaver Cr)����> ?��66�0.00�Post and mound��������Topo N=Owasa, S=New Providence������65�0.00�Post and mound������64�0.00�Post and mound������63�5.50�Creek 40 L runs East (Little Beaver?)������60�55.50�Creek 20 L runs SE������60�52.50�Creek 20 L NW (S fork Iowa R?)������60�50.50�Creek 20 L runs East��������Topo N= New Providence, S=St.Center �NW�����??�??��C�42° 17’ 09.1”����58�79.90�Branch 3 L runs NE��42° 14’ 29.2”�51.4”�50.7”��55�55.00�Creek 50 Links runs East       Honey Cr.������53�51.50�Branch 2 L runs East������52�++�Missing 2 creeks from notes?��������Topo N=State Center NW, S=St Center������47�44.25�Creek 35 L runs East           Minerva Cr.��42° 07’ 25”����??�??��C�42° 07’ 12.1”����46�10.50�Branch 2 L runs NE������45�21.00�Enter marsh  (to 35.00) straightened?������42�64.75�Branch 4 L runs SE (straightened)�?

C�42° 03’ 19”

42° 03’ 04.7”�55.7” to 53.1”�55.0” to 52.4”��42�7.50�Branch 6 L runs NE (wide bottom)������41�12�Stream E not in notes?�C�42° 02’ 27.4”����40�48.00�Branch 2 L runs SE (topo shows NE)������39�59.50�Branch 2 L runs SE������39�10.50�Branch 4 L runs SE   N. Timber Cr.��������Topo N=State Center, S=Rhodes������34�73.00�Branch 4 L runs West     (straightened?)������31�42.00�Branch 2 L runs SE    N. or Little Skunk��������Topo N=Rhodes, S=Baxter������28�43.50�Branch 2 L runs East������25�59.50�Branch 6 L runs SW      Prairie Cr SSW��������More bearing trees skipped����������������INSERT TREES����������������������������������������Topo N=Baxter, S=Colfax������20�45.20�Br 4 L runs SE     E. Grand Cr. Stra’tnd������19��creeks on map not in notes��41° 42’ 30”����18�20.06�Branch 4 L runs E   Good E-W reference, in sec 36 just N of Hwy 6������17�39.00�Trail to Powshiek village 8 mi NW������14�43.50�Elm������14�40.90�S bank Skunk River 115 L runs SE��straightened����13�39.50�Branch 5 L runs East Good NE diagonal�?

C�41 37 35.0

51 37 35.6�NEED�����Topo N=Colfax, S=Prairie CIty������12�8.75�Branch 10 L runs East    Warren Gr. Crk

(wide bottom)�Est�41 36 22.8 NEED�51.2 ���12�0.00�Post and mound��41 36 17.1����11�70.00�Small mound��41 36 10.5����11�60.00�Small mound��41° 36’ 04”����11�60 +�GLO survey crossed 61.15 ch W of twp cor, proportioned from OPUS GPS�OP�41° 36’ 03.6”�52.21�51.2��11�50.00�Small mound��41 35 57.5����11�40.00�Small mound��42 35 50.9����11�30.00�Small mound��41 35 44.4����11�20.00�Small mound��41 35 37.9����11�10.00�Small mound��41 35 31.3����11�0.00�Post and mound��41 35 24.9����10�0.00�Post and mound��41 34 32.7������Small mounds������9�17.50�Brook 5 L runs East (map Buck Crk SE)������9�10�Small mound������9�0.00�Post and mound��������Small mounds������8�11.00�Road White Breast to Raccoon Fork

1/8 mi N Hwy163������8�0.00�Post and mound��������Small mounds������7�0.00�Post and mound������6�10�Small mound (and others)������6�0.00�Post and mound������5�20.00�Small mound (also others)��������Topo N=Prairie City, S=Knoxville NW������5��White Oak NW – WORTH SEARCH?������5�0.00�Mile��41 30 12.5����5��White Oak SE������4�62.38�Hickory������4�7.74�Red Oak������4�0.00�Red Oak��41 29 22.3����3�57.80�Branch 5 L runs SW��41° 29’ 07.8�54.2”�53.5”��3�21.77�Elm������3�17.75�Brook 10 L runs SE – straightened?��41 28 39.8����3��White Oak������3��White Oak������2�46.50�Brook 2 L runs East������2�26.25�Brook 2 L runs East��41 27 53.1�54.0”�53.3”��2��Black Oak������2��Black Oak������1�61.11�Burr Oak������1�35.00�Powshiek road������1��Hickory��41° 26’ 44.3”����1��White Oak������0�45.00�Brook 5 L runs W��41° 26’ 20.8”�48.9” to 50.3”�48.2” to 49.6”��0 N�16.45�Ironwood��41° 26’ 01.7”�49.6”�48.9”��0�0�Initial point by bluff line on topo��41° 25’ 52.1”�49.3”�48.6”��0�0�Initial point by bluff line on aerial photo��41° 25’ 53.8” �49.8”�49.1’����Mound at Immel house��41° 25’ 51.7”�47.95”�47.2”����Black Oak SW initial pt��������White Oak SE initial pt������0 S�5.60�Base of cliff, N of river��������Sycamore��41° 25’ 15.6”�46.88”�46.15”��0�73.30�Ledge (unmarked?)�C�41 25 03.9����0�79.67�White Oak NE������1�0.00�Post������1�0.22�White Oak SW������1�24.27�Black Oak������1�28.00�Brook his measure minus 3 chains��41 24 43.2����1�28.00�Brook 2 links course east his measure��41 24 41.3����1�40.00�2x2x2 ft mound������1�45.00�If sinkhole was pond����48.9” ?����Pond his measure minus 3 chains��41 24 32.1����1�45.00�Pond 2 acres 5 ch west of line

(Map further WNW of est)    Line=��41 24 30.2�52.3”�51.6” ?

��1�50.00�Small mound������1�60.00�Small mound������1�70.00�Small mound������2�0.00�Post and 4x4x3 ft mound������2�10.00�Small mound������2�20.00�Small mound������2�30.00�Small mound������2�40.00�Small mound������2�50.00�Small mound��������Teter Creek his measure minus 3 ch�

C�41 23 27.6

41 23 31.4����2�61.00�Brook 15 L, east (Teter Creek)

Try newer GE��41° 23’ 29.5”�45.7 to 50.0”�45” to 49.3”��2�69.50�Brook 2 links course NE��41 23 22.0�49.9�49.2”��2�70.00�Small mound������3�0.00�Post and mound������3�10.00�Small mound������3�20.00�Small mound������3�30.00�Small mound������3�40.00�Small mound������3�50.00�Small mound������3�60.00�Small mound������3�70.00�Small mound������4�0.00�Post and mound������4�10.00�Small mound������4�18.00�Spring run 3 links course SE��41° 22’ 12.4”�49.5”�48.8”

range??��4�20.00�Small mound������4�25.00�Spring run 2 lks course E (not on topo)�GE�41 22 07.8����4�30.00�Small mound������4�40.00�Small mound������4�50.00�Small mound������4�60.00�Small mound������4�70.00�Small mound������5�0.00�Post and mound������5�10.00�Small mound Enter valley WB river������5�20.00�Small mound������5�30.00�Small mound������5�36.50�N bank White Breast River SE������5�37.00�S bank������5�44.93�Buckeye������5�51.50�White Breast river NW������5�62.50�White Breast river SE������6�00.0�Post������6��Burr Oak NW������6�0.00�Mi 6��41 20 38.7����6��Burr Oak NW������6�20.00�Branch 2 links runs NW,

bottom too wide to place it���42.7” to 44.2”�42.0” to 43.5”��6�23.70�White Oak������7�0.00�Post��������White Oak��������White Oak������7�36.60�Black Oak������7�69.80�Branch 3 L runs NW near pond possible regrading?��??�38.8”�38.1”��8��Burr Oak��������Burr Oak������8�??�From courthouse plaque distance West��41° 19’ 5.6”�42.7”�42.0��8�10.00�Small Mound  (County park)������8�11.00�Estimated present road������8�20.00�Small Mound  (County park)������8�30.00�Small Mound  (County park)������8�50.33�Red Oak������9��Red Oak������9��Burr Oak������9�40.50�Branch 2 L SW (leveled farm field)������10�0.00�Post and mound������10�25.00�Brook 2 L SW (assume SE as map)��41° 16’ 53.2”�38.6”�37.9”��10�25.89�Brook on GoogleEarth ?��41° 16’ 53.2”����10�35.90�Creek 50 L runs East    English R?��41° 16’ 46.8”�38.5”�37.8”��10�35.90�Coal 20 ch below on rt bank

Too imprecise to define line��41 16 48.6�Coal 21.3���10�57.74�Red Oak������11��Black Oak������11��White Oak������11�3.50�Brook 3L East��41° 16’ 15.2”�38.3”�37.6”��11�14.09�White Oak 12 in������11�47.50�Red Oak������12��Elm������12��White Oak������13�0.00�Post and mound������13�21.00�Spring run3 L runs East������13�43.00�Spring run 2 L runs SE������14�0.00�Post and mound������14�0.04�Spring branch 3 L runs East������14�28.00�Spring run 2 L runs South������15�50.20�Brook 3 L runs NE������15�60.50�Brook 4 L runs E������16�52.50�Spring branch 2 L runs SE������16�79.00�Brook 8 L runs SE������17��Elm������17��Elm������18��Red Oak������18�26.50�Brook 4 L runs East������18�50.20�Creek 20 L runs SE������19��Red Oak������19��Elm������19�13.32�Red Oak������19�25.00�Brook 6 L runs NE������19�42.54�Elm��������Small mounds������20��White Oak������20��White Oak������20�3.00�Brook 3 L runs East������20�5.50�Creek 20 L runs NE������20�16.20�White Oak������20�18.00�Brook 2 L runs NE������20�29.50�Brook 3 L runs NE������20�70�Grove of Burr and Red Oak������21��Red Oak������21��Red Oak������21�74.00�Brook 3 L runs SE������22��Burr Oak������22�45.00�Creek 20 L runs SE������22�59.19�White Oak������23��Black Oak������23��Burr Oak������23�8.50�Brook 3 L runs East������23�27.00�Spring banch 2 L runs NE��������Stephens Forest east of Williamson������23�49.5�Brook 8 L runs NE������24��White Oak��41° 04’ 59.7”�36.7”�36.0”��24��White Oak������24�62.00�Spring branch 2 L runs NE������24�71.00�Spring branch 2 L runs NE������24�74.22�White Oak������25��White Oak������25��White Oak������25�17.50�Spring branch 4 L runs NE������26�0.00�Post and mound������26�25.00�Brook 2 L runs SE������26�62.00�Branch 2 L runs SE������27�0.00�Post and mound������27�32.00�Branch 2 L runs SE������27�59.00�Branch 2 L runs SE������28�0.00�Elm������28�00.75�Branch 5 L runs NE������28�5.00�Branch 5 L runs NE������28�41.00�Branch 3 L runs NE������28�58.00�Branch 5 L runs NE������29�0.00�Post and mound������29�79.00�Branch 6 L runs SE������30�0.00�Post and mound������30�42.50�Branch 8 L runs SE���38.4”�37.7”��30�77.30�Branch 8 L runs East.  RR grading could have moved stream��N. of hills����31��Elm ������31��Elm������31�37.50�Branch 4 L runs NE (single stream bounds��W side)����31�70.10�Branch 4 L runs East������32�0.00�Post and mound������32�2.50�Bee hunters trace ������33�0.00�Post and mound������33�37.50�Brook 4 L runs East������33�60.00�Branch 4 L runs SE������34��Hickory������34��Hickory������34�56.00�Brook 5 L runs East������34�61.02�Red oak������35��Hickory������25��Hickory������35�20.00�Brook 4 L runs East������35�24.00�Creek 24 L runs SE������35�27.25�Same creek runs SW������35�29.00�Same creek runs East������35�39.00�Stream 40 L runs SE     N. Chariton������35�52.84�White Oak�E�40 54 48.1�~39.9 �~39.2��36��White Thorn�E�40 54 30.5 �37.9 to 40.9�37.2 to 40.2��36��White Oak��“�“�“��36�18.75�Brook 2 L runs NE������36�37.50�White oak��������Approx Lucas-Wayne co line������37��White oak������37�18.00�Brook 3 L runs SE������38�0.00�Post and mound������38�21.00�Brook 4 L runs SE���36.7”�36.0”��39�0.00�Post and mound������39�69.25�Brook 4 L runs SW������40�0.00�Post and mound������40�5.00�Brook 2 L runs SW������40�26.00�Branch 2 L runs NW������40�33.50�Creek 15 L runs SE              Walker Br.����30” to 35”��40�36.00�Same creek runs SW������40�37.42�Walnut������40�41.50�Same creek 15 L runs East������40�45.00�Same creek runs West������40�53.62�Elm������40�55.00�Same creek runs SE������40�62.00�Same creek runs SW������40�75.00�Same creek runs NE������40�76.75�Same creek runs SW������41��Walnut������41��White oak��������Lake Rathbun land starts about here������41�1.50�Branch 15 L runs East������41�10.00�Branch 15 L runs West������41�24.00�Branch 15 L runs SE������41�52.00�Branch 5 L runs SE������41�57.20�Red Oak��������Several creeks in Lucas and Wayne Counties��40° 47’ to

 40° 56’�37.4” 32.7”�36.7” 

32.0”��42��White oak������42��White oak������42�8.65�Black oak������42�35.00�Branch 4 L runs SE����32”��43�0.00�Post and mound������43�73.00�Creek 60 L runs SE������44��Hickory������44��Elm������44�9.25�Creek 50 L runs NW������44�22.00�Creek 50 L runs SE������44�29.18�White oak��������Road at S edge Rathbun land������45�0.00�Post and mound�E�40 46 37.2�40.0�39.3��45�43.00�Branch 2 L runs NW�C�40 46 10.8�40���46�0.00�Post and mound������47�0.00�Post and mound������47�38.00�Branch 4 L runs SE�C�40 44 29.4�E of 31.0?���47�39.50�Red Oak������47�40.50�Creek 10 L runs SE�C�27.8����47�41.50�Creek 10 L runs SW�C�27.1����47�42.50�Creek 10 L runs NE�C�26.5����48�0.00�Post and mound������48�12.83�Post and mound at Intersection boundary claimed by Missouri (Brown line) 7.90 W of 59th mile�C�N40 43’53.5”����48�27.00�Branch 4 L runs NE������49�0.00�Post and mound������49 �21.20�Branch 6 L runs SE�C�40 42 55.8����50�0.00�Post and mound������50�71.00�Branch 5 L runs NE��������Present town of Seymour������51�0.00�Post and mound������51�74.75�Branch 5 L runs SE�C�40 40 36.2����52�0.00�Post and mound������52�37.00�Branch 4 L runs NE�C�40 40 08.5������Park, south edge Seymour������52�40.00�Small mound��������Small mounds������53�0.00�Post and mound������54�0.00�Post and mound������55�0.00�Post and mound������55�75.50�Branch 2 L runs SW�C�40 37 06.4����56��Cottonwood��������Elm������56�4.44�Black oak������56�59.00�Branch 4 L runs West�C�40 36 24.9����57��Hickory������57��Hickory������57�51.25�Branch 3 L runs SW�C�40 35 37.6����58��White oak������58��Red oak������58�13.50�Branch 3 L runs SW�C�40 35 10.0����58�24.87�Black oak������58�29.00�Branch 3 L runs SW�C�40 34 59.9����58��Red oak������58��Red oak������58�29.89�Commemorative sign on road�HH�40° 35’ 00.3”�12.2”�11.5”��58�29.89�By Beecher map ¼ mi E of sign���6’ 59.5”�6’58.8”��58�29.89�Missouri line (old est questionable)���21.0”�20.3”��58 S�29.89�Missouri line (Sullivan)��40° 34’ 59.8”

59.3 ?�30.7” ?�30.0” ?��

� There have been many spellings, and this is the one currently used by the tribe.  The previously common Mesquaki or Mesquakie has been rejected because the spelling comes from the French, long-time enemies.

� Treaty lines in Illinois and other states sometimes affected land surveys that ran up against them, making a permanent discontinuity.  The land survey did not reach the Red Rock line until it was obsolete.

� See appendix for more detail and sources.  Bonvilliain pp. 69-79 is a very readable summary of Black Hawk’s War.

�  Stiles, 1911.

� One of the early uses of the name White Breast in this area was for the creek on a map by Albert Lea about 1836.  It is thought he named it for the White Breast clan who he found living there.

�  The mound discussed in section � REF _Ref151480126 \w \h ��4.3� would fit better if this were a transcription error and was actually 50 yards or 150 feet.

�  Union Publ., History of Marion Co, p. 706, quoting from the Knoxville Voter of Sept 8, 1870.

�The sketch shows some distances a half mile short and some a half mile longer.  The rock ledge at 73.30 chains (0.92 mile) south of the initial point is sketched at about 1.43 miles and shows a straight line for miles whereas the landscape has curves and inlets.  Teter Creek at 2 miles 61 ch (2.76 miles) south is sketched at 2.36 miles.  The middle crossing of the White Breast River (5 miles 51.5 ch) is noted as running NW but is sketched as SW.  Many other streams do not match well.  An apparent bluff sketched at 5.9 miles south is not in the notes and the distance would fall on the river bottom.  Continuing south to 6.3 miles the topo shows irregular hills with as much as 15% grade but no steep bluff.  Likewise at 4.4 miles north an east-west bluff is shown and not noted, and the topo shows a hillside with 15% grade perpendicular to that sketched.

� Selected Cartographic Records, at ISHSL Iowa City Microfilm MF30 Roll 31.  The image is poorly focused.

�  106 Sunset Dr, Otley, Iowa

� Another possible transcription error, from 50 yards, is unlikely because yards were rarely used in survey work.

� Rogers quoting Edgar Harlan papers in State Archives, letters between Harlan and Jasper Olney of Knoxville in 1913, and Harlan and Bernice (Mrs. Robert) Johnson in 1925.

�  Lacking longitude markings on the portion reproduced by Rogers, and even with them lacking a datum transformation for the old map (pre-NAD27), points must be transferred to the 1965 topo by scaling from features such as roads before reading latitude and longitude.

�  Beecher says the quarry ran 1889-1893, and a plaque at the cemetery says quarrying ended in the 1890’s, so it should be reflected in the 1912 map.

�  Need actual measurements to bluff in West, SW, and South directions???

� Labels are not Johnson’s because the typeface matches similar labels on other maps reproduced by Rogers.

� Beecher’s DAR article mentions (in the credits) that the DAR placed the marker at the courthouse square in 1928.  It may have been through the efforts of Bernice (Mrs. Robert) Johnson who corresponded with Edgar Harlan on the subject, and Robert Johnson probably estimated the distance using his 1927 marking of the map. 

� The plaque is near the southeast corner of the courthouse square in a large boulder, N41 19 05.6 W093 05 48.1 (WGS84). The distance is given as 530 rods, which is 8745 ft, 1.656 mile, or 2665.48 meters.   This yields a longitude of W093 07 42.7 for the line.

� Southeast of Agency in a small park adjacent to the railroad track, approx N40 59 30.1 W092 17 34.1.

� Scarbrough mentions a stone marker near a schoolhouse that was placed several years after the settlement of the area.  She does not say which schoolhouse, and one may guess that it was in the town of Red Rock.  Another idea proposed by a former resident is a schoolhouse on the Pleasantville road south of the lake.  This needs to be investigated.

�  Papers of Rexine (Mrs. Loyd) Beecher, historian for the DAR.  Also article reprinted from the Ackley Heritage Center, crediting Rexine Beecher for information.  Beecher’s DAR article says she worked with John “Jody” Stonebraker of the Hardin County Engineer’s office to determine the location of the line and got permission to place the sign at a nearby road right of way, where the Conservation Board erected the sign.  John A. Stonebraker of Eldora, is Iowa Land Surveyor #08507   licensed 1977.  He said in personal interview (Aug 2008) that they were certain they had it to the nearest road intersection but not very precisely.  They worked from geographic features mentioned in Harrison’s notes and probably did not have any references to the line from GLO notes of subdivision of the township.

� Northern sign SW corner sec 24, T88N R20W (Jackson Twp), N42° 24’ 43.3” W093° 8’ 19.5” (WGS84/NAD83), a mile south of exit 175 from new US20 at intersection of highways D35 and D41 (various maps with former road designations may show D35 and S55, or D41 and S55) at this intersection. 

� A list of landmarks at http://www.placenames.com/us/p1997690 gives coordinates for “Red Rock Line Historical Marker” as 42.3975, 93.1375, which is the next intersection 1 mile south of the main sign, where a sign saying “Red Rock Line’ has an arrow pointing north. 

� Beecher DAR report at State Historical Library.  There are more files there in Beecher Box 9 folders 29-45 to be investigated to see if there is any indication of how the location was determined.

� Southern sign at  SE ¼ sec 23 T67N R20W (Monroe Twp) at N40° 35’ 00.3” W093° 7’ 12.2” (WGS84/NAD83) Beecher says a 4-H club erected the sign at the Missouri line.  The distance it gives as 126 1/3 miles is close to the 126 miles, 29.89 chains = 126.374 miles in the survey notes.

�  A possibility is the land survey notes, which have not been examined in detail.

� Technically it is not a lake, but an Impoundment whose official name is “Lake Red Rock”.

� Entry #76002346, added 1976, located N of Knoxville, owner: Federal.  However, a Marion Co. web site associates this number with “Memorial stone/plaque in Courthouse yard)” which is not Federal nor north of Knoxville.

� Rural History Buffs of Marion County, Iowa (https://www.ruralhistorybuffs.org ) has placed nearly 150 signs for various historical places in the county beginning in 2011.  The signs for the RR line were at nearby road or driveway intersections and reasonably close to the estimates given in this report, except for the one in Knoxville which is inexplicably not at an intersection and 0.3 mile east of either this report, Beecher’s position, or a linear interpolation between their other signs.  They give these location for the line signs: 

   N 41° 12.303', W 93° 07.703'  North side G-76 at west to house # 1153  

   N 41° 14.959', W 93° 07.730'  NE corner Jct. Hwy 14 & 115th Place 

   N 41° 19.246', W 93° 07.315'  North side Pleasant St. (Knoxville) & 175 yards west of 118th 

   N 41° 24.005', W 93° 07.745'  North side G-40 & west side 115th Place 

Red Rock Old Town (under water) N 41° 26.170', W 93° 06.895'  SW corner of Jct. of Erbe Drive & 124th Ave.

[I need to find the other signs and confirm the coordinates.]

� Comparisons across any section 31 mustrecognize that these surveyors were instructed to add 3 chains to the west half of section 31 in each township along the correction line to pre-compensate for convergence in the townships to the north.  See Dodds.

� Half mile: transcribed notes are at ISHSL microfilm Mf108 Roll 30.  Dodds give Whitcher’s instructions that include both correction lines on p. 268 from Letter Book B: p. 203, May 9, 1843.

� There appears to be no standard for the terminology for small watercourses, which may reflect regional language differences.  Harrison recorded stream (1 occurrence 40 links), brook (2 to 15 links), branch (2 to 15 links, possibly indicating he knew it connected to a larger creek nearby), creek (10 to 60 links), and river (50, 115, and 818 links).  There are also spring branch and spring run (each 2 to 4 links).

� This seems to be the consensus of professional surveyors the author has questioned.  Other possibilities such as estimated high water line, distance between top of banks, etc, which would have been more repeatable for a few years are not considered likely. .  For small streams it is conceivable but not highly likely Harrison could have estimated an average width nearby instead of that exactly where he crossed.  Dodds p. 78 and White, p. 345 quote the General Instructions of 1846 (shortly after the Red Rock Line) from the Surveyor General of Wisconsin and Iowa “actual or right angled width, course, banks, current, and bed, at the points where your lines cross”.  This is not found in the 1843 instructions from Little rock nor 1834 for Illinois and Missouri also given in Dodds.

� McEntyre p. 135 discusses the 1894 instructions, which for the first time defined the position of meander corners at “the ordinary mean high water mark”.  For swamp land, the meander lines were not to be at the line between dry and swamp but at the “ordinary high-water mark” of the river.  In 1890 the line for swamp land had been at the “ordinary low-water mark.”  In the 1902 manual ( McEntyre p. 150), the mean high-water mark” was defined using words from court decisions as “continuous margin where vegetation ceases, and the shore is the sandy space between it and low-water mark”.  See also White for various editions of the instructions.

� Of 125 streams, he recorded 60 at whole chains 0.00, 39 at 0.50, 6 at 0.25, 7 at 0.75 and 13 at other values.  Only 2 had values that were not a multiple of 5 links.

� Strictly, the GPS operates in WGS84, but will display conversions to other datums.  The difference from NAD83 is so small that recreational-grade units probably apply no conversion at all.  The larger conversion to NAD27 may not be as accurate in the handheld as in other tools.

� Ironwood (Ostrya virginiana), also called Hop Hornbeam, is generally found in upland forests in moist but well-drained soils (Audubon Society Pocket Guide and other sources).  It is different from the Ironwood found in the southwestern US.

� Surveyor and surveying historian Jack Owens of Michigan, who helped with a retracement of the Michigan-Indiana boundary about 2008, suggested that Harrison probably triangulated across the river (more than 8 chains wide) and might have triangulated to get down and up the bluffs.  He has found that triangulation, even when likely performed, is not usually mentioned in the field notes of that era.  It being an infrequent procedure for these surveyors, mistakes were common.

� Another possibility is losing track of the extra pins used when a slope or bluff required repositioning in the middle of a chain length (“breaking chain”).  Dunbar says that breaking chain “occasionally resulted in a mis-tally, because the rear chainman forgot to [account for] a pin to mark the broken chain. … Since the chainmen were often illiterate or semi-literate, mistakes were made.”

�  Initially, a white patch shown on aerial photos to the east of the pond suggested another sinkhole that could have been a pond and better fit with other measurements.  The topo and viewing from the road to the west shows a hill with a sand outcrop similar to one examined in SW1/4 NW1/4 section 2 on government land.

� An impoundment, not a lake, whose official name is Lake Rathbun.

� It is commonly thought that Sullivan found a magnetic compass declination (“variation”) at the Old NW Corner of Missouri and did not update it through the entire length of his line.  Since the declination changes by a significant amount between that point and the Mississippi River, his line would tend northeastward despite the most diligent running of the line in all other regards.

�  Harrison’s report says they spent 2 days searching the scattered groves of trees for a distance of 10 or 12 miles and also inquired of a band of Indians they encountered.  The mounds on the prairie left by the survey of the Neutral Ground 10 or 12 years earlier were expected to be “almost impossible to find without some notes” which he had been unable to obtain despite good efforts.  He probably hoped to find terrain and timber described, and a stream noted that he could measure from, to put him near enough to the mounds to find them in the prairie grass.   He probably failed because the information given him about the neutral ground was wrong.

Lokken p. 29 reproduces a figure of the land survey as of late 1843 that would have the intersection at about mile 72.5, rather than mile 64, with the projected Red Rock Line intersecting the Neutral Ground at about the Second Correction Line which is the north line of T88N.  Lokken’s figure on p. 33 for the 1845 land survey status would put it past mile point 74, and well north of the Iowa River which Harrison’s survey did not cross.  The Second Correction Line was shown surveyed through R19W in 1845 (ignores that Township line notes show a half mile into R20W in July 1843).  The figure on p. 39 shows the 1847 status with the N.G. at about mile 73 or 74.  Township lines are shown completed to the NW corner of T88N R19W or SE corner T89N R20W.  

Thus the land office estimate of the N.G. position moved north as the surveys progressed.   More research into the Neutral Ground boundary is needed to confirm this.  Dodds p. 547 table references Annals XI no 4, Jan 1914 p.256 and others from that year.

� McEntyre, pp. 126-127 says the 1890 manual, but not the 1881 manual, required the surveyor to test his solar instrument against a Polaris sight at the beginning of the survey. 

� Dodds reproduces the instructions.  See p. 39 and 59.

� There were some logistical problems such as instances where Sioux Indians found and took caches of supplies and burned hay put up by the advance party.  Lokken p. 62 quotes Sears.

� Dodds, p. 537.

� In the supporting documents for New Mexico v. Colorado boundary case 364 US 296 (1960) [much delayed closing out of the resurvey done after the decision of 267 US 30 (1925)] on microfiche card 1 is a letter to one of the earlier surveyors Carpenter in 1903 reprimanding him for not maintaining the required accuracy of 3 seconds of latitude, about 300 ft, at his astronomical monument #6.

� Supplied by Mike Flowers of Missouri DNR, but also available through their corner record system.

� The working chain was subject to wear and stretching.  It was standard practice to carry another chain that was used only to compare the working chain occasionally, and to check that one with an official chain before setting out to start a survey.  A 66 foot chain commonly had two rings between links, making 594 wear surfaces.  If each surface wore 0.001 inch, then removing one ring  (about ½ or 5/8 inch diameter) would correct it. This is about 1 part in 1300 or 4 feet per mile.  Subsequent corrections would be scattered through the chain. 

� What he called a Nonius is now called a vernier, and is a standard method used for fine reading of a mechanical scale.  The basic idea of reading the nearest mark on differing scales came from the Portuguese scientist Nuñez, and was made much more practical by the Frenchman Vernier who put two slightly differing scales next to each other and read their coincidence.  The General Instructions of 1846 uses both terms “vernier or nonius” (Dodds p.70).

� Onsrud, Appendix 5 describes use of the solar compass in full detail.  The surveyor needed to know approximate latitude, and have a table of astronomical sun declination throughout the year.  Careful work yielded a directional accuracy of 3 to 5 minutes of angle.  By comparison, a magnetic compass was good to about 10 or 15 minutes if the “variation” was carefully determined.

� US patent 9428X.  Also a reference was seen to 52595 but it is uncertain whether this is a catalog number for a poster, a British patent, or American patent.

� Smithsonian web site.  Burt improved the design and asked Young to build them in 1840.  They show pictures of an early model that they say was owned by Burt’s brother-in-law Artemas Curtis.  Antique instrument dealer Dale Beeks stated that Young built about 5 solar compasses in 1840 or 1841 and that at least one of those five survives as he once owned it.

� John Burt, p. 38 says between November 1835 and April 1841 Young made for Burt the original model sent to the patent office, two “variation apparatus”, six “variation compasses,” and five “solar compasses”.

� Stewart, p. 88, quotes a letter of April 8, 1841 FROM ->TO?.  The satisfied users include a father and son, so this may be the list of purchasers of the five instruments referred to above.  However, the letter does not name Curtis, and says “and others”.  Other makers soon built instruments using the Burt patent; the letter mentions Henry Ware of Cincinnati.

� John Burt, p. 38 discusses Ware.

� Stewart, p. 88.

� Dodds, p. 69.  The 1843 instructions from the surveyor’s office at Little Rock (Dodds p. 56) have no such statement, only a requirement that the variation be determined astronomically every 4 ranges (24 miles).

� Dodds, p.83

� Smithsonian web site.  Perhaps other districts did not adopt the solar compass as soon as Wisconsin, Iowa, and Michigan where Burt worked and had contact with other surveyors.

� The solar compass had made such an impact on the world that in 1851 it was chosen as one of 560 American exhibits at the Great Exposition in London.  Burt attended and met Victoria and Albert.  Linklater quotes the John Burt biography of W.A. Burt and sons.

� Dunbar, 1996.

� Davis, Foote, and Kelly, 1966,  pp. 269-272.  The modern total station does not include a compass.  With its accurate angle and distance readout, it is faster than compass work for even preliminary measurements.

� Dunbar, 1996.

� Stewart p. 56.

� Dodds, p. 42.

� Also the interview by Morgan, 1982.

� Only the most powerful magnet available (neodymium) lifts small particles of the red sandstone.  Darker stone is more magnetic.  Yellow-brown stone from the area is not lifted.

� Davis, Foote, and Kelly p. 258 and Table VIII p. 958.

�  http://www.ngdc.noaa.gov/geomagmodels/Declination.jsp  (after 1900) and

      http://www.ngdc.noaa.gov/geomagmodels/USHistoric.jsp  (historical)

�Notes as published by Stiles.  One wonders about the accuracy of transcription when 46 and 26 minutes show up in the list and all other values are to the nearest 5 minutes.  It will be presumed that these are 5’s not 6’s.  The variation published for mile 45 south is also suspect.

� Now called declination or possibly compass deviation, but Harrison and other old sources use “variation”.

�At mile 45 south, the map reproduced by Stiles does not show a variation.  The transcribed 9( 5’ E may have been miscopied from 9 45’, 9( 50’ or 9( 55’ because this is the largest jump anywhere in the values listed, in an area where the change is otherwise reasonably smooth.  Mile post 45 would have been in the middle of sec 14 T69N R20W, South Fork Twp, Wayne Co. and nothing is obviously different in the notes or on the map about the geology or terrain here.  The values of variation from the land survey subdivision, with a solar compass apparently used at least at the mile corners,  shows a very consistent 9( 33’ to 9( 45’ around this section.  

The topo map indicates the section lines around there as very straight except that the NE corner of section 14 is about 60 feet east of other corners.  The map lines may not be indicative of the original survey, however.  A letter from Cyrus Condra in the April 20, 1982 Times Republican newspaper, Corydon Iowa, p. 4A, about Olympic champion George Saling mentions that they both worked for the Wayne County engineer in 1931 on one of two crews correcting section corners by digging up the stones and putting them where they “should be”.  This assertion violates the long-held rule that the original surveys are to be perpetuated regardless of their measurement error.  If true, then the section lines we see bear no evidence of the 1840’s magnetic variation.

� Notes of the surveys subdividing into sections were transcribed by a WPA project and are available on microfilm at the Historical Society Library in Iowa City and other places.

� Dodds lists the east side of T76 and 77 N, R20W as surveyed by Orson Lyon on contract dated July 14, 1845, the south, north, and west sides by John Ball contract Oct 6, 1846, and the subdivision contract to Jesse Williams June 9, 1847.  Williams’ notes for the subdivision of T76N R20W are dated Aug 16-30, 1847 and T77N R20W Nov 13-29, 1847.  His crew included two chainmen, a marker, and a flagman.

� The 1846 instruction were the first to require the solar instrument on township lines (Dodds, p.73).  The 1843 instructions had only required variation be determined once per 24 miles (Dodds p. 56).  Before the solar compass, the usual procedure was to take a Polaris sight at night.

�  The values on township lines come from copies of the sketch maps obtained by Rogers for these two townships, found in her files on the Sycamore at the Office of the State Archaeologist.  The relationship of two different maps remains to be explained.  One may have been prepared by the WPA transcription project.  The detailed notes for the township lines need to be examined to obtain further values.  Rogers quotes the township survey but it was not in the file at OSA.  

� The east-west lines between townships are within the map reading accuracy of about 10 minutes.  North-south lines  are harder to measure due to movement in the drafting machine used, when the horizontal motion is not clamped, but are reasonably close to a straightedge.

� Dodds p. 22, 1815 instructions, latter half of article 5 says when running meridianal lines if the measurement of the closing lines is consistently off then the compass deviation may be mistrusted and the surveyor should try to be parallel to the east side of the sections.

� Williams is listed in Iowa by Dodds only for subdividing this one district of 6 townships.  Because he did not do township lines, it is surprising if he had a solar instrument in 1847.  Research in other states might shed more light on his career.

� If he needed only a couple setups in open country we do not get a good sampling, but if his sights were short in hilly or brushy territory we get a better average.

� Per the 1846 instructions the lines were to close on the section corners previously set on the township lines, except at the major correction lines.  At an earlier time the subdividing surveyor set his own closing corner for the section south of the township line that differed from the standard corner for the section to the north.  Even earlier, double corners were also made on the west side of a township.

� The random line was in most cases for T76N and T77N R20W run with a setting rounded to 5 minutes from the westward trip on the south side of the same section.  There are a few unexplained exceptions.

� A fact that was not realized in a previous edition of this paper, but is readily seen on the topo and in his closing distances to the township line to the north.  Where the northward chaining errors were radically different on the east and west sides of a section, we see the east-west lines showing a corresponding change in bearing.

� Convergence of meridians is negligible and ignored here   If two true north lines are 200 ft apart at the Missouri line and go 126 miles north they come together by approximately 5.5 ft.  The plot does use the transcribed and suspect value at mile 45 south.

� NOAA provides a program as mentioned in footnote � NOTEREF _Ref206409626 \h ��71� that extracts low-resolution magnetic field data from a database for any area and any year after 1900.  For the general Red Rock area, it gives for 1900: 7° 24’E, 1930: 7° 05’, 1960: 6° 40’, 1990: 3° 19’, and 2006: 1° 32’ E.

� Dunlop and Ozdemir p. 155 state that red beds typically have NRM of 10-3 to 10-1 A/m as compared to an earth field of about 80 A/m .

� Daniel Lathrop of U of Maryland, as quoted in several articles found by Internet search.

� The US Naval Observatory provides tables rounded to 6 arc min at http://aa.usno.navy.mil/data/docs/AltAz.php

� The sounds were usually transcribed with the letter correspondence of the listener’s language.  Occasionally there were special non-European alphabets, such as Sequoyah’s invention of a syllabic alphabet for Cherokee about 1820 [Diamond p. 228], and the Cree syllabics invented by a missionary in the 1840’s.

� AD2500, choices: Diamond p. 100, 109

� Crops: Diamond p. 151

� Diamond p. 152

� Authorities always credit Columbus and the following explorers for bringing the diseases.  Is there any evidence to suggest or rule out diseases from Norsemen at Vinland on the North Atlantic coast around 1000 AD?

� Meltzer, p. 163 presents these numbers and a theory that epidemic diseases did not arise in the Americas because there was relatively little domestication of animals, the diseases of which often mutate to human diseases, especially under crowded conditions.  The natives had no opportunity to build resistance into their genetic pool as generations of European survivors had.  Diamond also adopts this theory and uses an estimate of 95%.

� This is a general inference from Diamond’s book and other sources.

� See Chacon and Mendoza for a discussion of the extent of warfare

� Betts

� Current speakers seem to pronounce it several ways, such as bah-ho-chay and ba-ko-jee

� Oneota: Blaine, p 7. Also Blaine, pp. 3-4 summarizes some of the lore about their prior homes

� 1250 AD date given in Alex, 2000 p. 187.

� Displaced, absorbed, adopted: Alex, 2000 p. 187.

� www.accessgenealogy.com/native/iowa/index.htm  This may be based mainly on linguistic evidence.

� Frank Meyers talk.  Need document source.   Look for Lance Foster book  2009.    ?????

� 1837 map made available on posters from Office of State Archaeologist in October 2007.

� Blaine, p. 5

� Government: Blaine, p. 125

� Classes: Blaine p.106 references Alanson Skinner.

� Iowa-Omaha: Blaine, p. 126

� Blaine, p. 136

� Blaine, pp. 99-100

� Blaine, p. 100, 104

� Blaine, pp. 130, 135

� Iowaville is archaeological site 13VB124, on the Des Moines River in the NW corner of Van Buren County, above the present town of Selma.

� Some sources suggest earlier. Blaine, p. 130 gives the story of the battle.  See also McKusick pp 202-206.  This was near the Van Buren-Davis County line above Iowaville.

� McKusick pp 202-206 quoting a book by Fulton.

� Blaine, p. 136

� The 1824 treaty may have been the last one to name specific lands, these in Missouri for $5500, and later treaties only made claims on land shared with other tribes.  CHECK ON THIS

� Vogel says Mahaska Co, Iowa was named for Mahaska I, a township and village of White Cloud in Mills Co, Iowa for Mahaska II, and White Cloud, Doniphan Co. Kansas for Mahaska’s grandson James White Cloud 1840-1940.

� Blaine, p. 171

� The book Another America is said to reproduce the majority of the transcript of this conference.

� Blaine p. 171

� Sauganash: Wikipedia – NEED BETTER REFERENCE.  He was a half-breed Mohawk and Irish, also known as Billy Caldwell after his father Wm. Caldwell.  He fought for the British in the war of 1812, was a close ally of Tecumseh, and an acquaintance of Black Hawk.  He became a leader of a Potawatami band and their settlement in Iowa was called Caldwell’s camp

� Land Patent 1855 May 15 to John Green and Wes-haw-we., 80 acres E ½ NE ¼ Sec 32 T70N R30W in Ringgold Co. This is on a small tributary of the Grand River, about N40 49 19 W094 19 21, NE of the present small town of  Diagonal and a half-mile east of a settlement originally known as Indiantown because Indians lived in the area.  Indiantown was renamed Knowlton when it was a stop on the CB&Q railroad (1887-1921) and was a post office 1888-1921.

 Add story link. 

� Ref cemetery stone Marshall Co. on land that became the Soldiers’ Home.

� Traders 1836: U of Chicago pamphlet, p. 1  Beecher may be referring to this when she says Frenchmen met a Fox clan of the Meskwaki  and applied the name to the entire tribe.  Some sources say they lived near Saginaw Bay in earlier times.

� Bataille 1978 p. 78, or 2000 p. 83; Donald Wanatee

� Check for mention by Black Hawk autobiography of contact of his g-grandfather near Quebec and Montreal with Europeans, possibly Champlain expedition of 1603

� For example, Bonvillain  pp. 23-25 notes that newlyweds often lived with the Sac man’s family but the Fox woman’s family. They divided into halves (moieties) in a similar manner but the Sac firstborn was always of the black moiety while the Fox was opposite of the father.

� Bataille 1978 p. 75 or 2000 p. 80, Donald Wanatee writes about government.

� www.accessgenealogy.com

� Bonvillain p. 17 lists neighbors

� McKusick, p. 205.

� Edmunds discusses the conflict with the French in great detail.

� Lakota: Bonvillain p. 41

� Detroit: U of Chicago pamphlet, p. 3  Recheck details?

� Need to ref book The Fox Wars.

� Edmunds, p. 169.

� Bataille 1978 p. 78 or 2000 p. 83; Donald Wanatee’s essay.

� Aided: Bonvillain p. 42

� Jonathan Buffalo, Meskwaki tribal historian, says they first entered Iowa near Clinton about 1735.

� Cole, p. 21-22.

� From historical display at Chief Wapello grave site.  Jonathan Buffalo says the Meskwaki punished the Illinois because during the Fox Wars they had killed all their Meskwaki prisoners.

� Lead: Edmunds, p. 203

� McKusick p. 205.

� Bataille 1978 p. 57 or 2000 p.63.

� History of Fort Crawford gives the version that a relative was to blame.

� www.accessgenealogy.com lists the signers as Layauvois, Pashepaho, Quashquame (Jumping Fish) Outehequoka (Sun Fish), and Kahshequarhique (Bear)

� Jackson, p. 63.

� Jackson, p. 64

� An engraved stone monument in Black Hawk park south of the Singing Bird Nature Center in Rock Island (N41 28 01.5 W090 34 36.4) denounces the treaty.  It appears to be of relatively recent origin.

� Tenskatawa (Open Door) was a name taken after his near-death and visions.  Previous name was Lalawethika (He Makes a Loud Noise).

� Bonvillain p. 55.  Wikipedia says there was harassment and attacks from 1809 through 1813.  Black Hawk participated in an attack in March 1812.  A siege led to the abandonment of the fort in the fall of 1813.

� Notes taken at talk by Eugene Watkins, director of the reconstructed historical site, 2012.

� Notes of Watkins talk.

� Artz, et. Al. Office of State Archaeologist report RP351.

� Bonvillain p. 56

� 1816 treaty: Bonvillain p. 65  Other sources indicate this was the only treaty ever signed by Black Hawk.

� Web site of Sac and Fox of Missouri in Kansas and Oklahoma.  The reason for the split is not readily found.  The Missouri band were moved to the Platte River valley about 1824 along with the Ioway, Pottawatami, and Kickapoo.  The treaty of 1837 moved them to the Nemaha reservation in Brown and Doniphan Counties, Kansas.

� Jackson, p. 101 quotes Major Marston.

� McKusick pp 202-206 quoting a book by Fulton.  This was near Iowaville in NW Van Buren County.

� Blaine, pp. 139-140

� Edmunds p. 205

� Bonvillain p. 67

� From historical display at Chief Wapello grave site.

� Bonvillain p. 67, 71

� Bonvillain p. 71

� British support:  Jackson p. 2 says from Neapope, another Sauk chief, who probably knew it was unlikely.

� British and other tribes: Bonvillain, p. 72 and Jackson p.2.  Wabokieshiek was son of a Sauk father and Ho Chunk mother.  The Ho Chunk, called Winnebago by other tribes and Puants by the French, speak a Siouan language but are culturally closer to the Algonquian peoples.

� Bonvilliain pp. 69-79 gives a very readable summary of the Black Hawk War.  Vogel and some others take the view it was a move to re-occupy rather than to attack.

� Keokuk: Bonvillain, p. 72

� Bad Axe is a minor tributary near Victory WI, about 3 miles below the present MN, IA, and WI corner.

� Did not participate, claims ignored, settlement in Iowa: Edmunds p. 206.  Also Don Wanatee (Bataille p. 83)

� Vogel says General Winfield Scott appointed Keokuk as chief in 1832.

� http://iowaynation.com/black.html quotes an article where Mr. W.C. Reed of Marion County recalls living near Black Hawk when he was in Lee County about 1837.   (Find better reference??)

� Jackson, p. 181.

� The Iowa State University GIS web site quotes notes of land surveyor W. Barrows giving the location of Black Hawk’s grave as SE ¼ sec 2 T70N R12W in northeastern corner of Davis County, which would be in or near the DNR Selma Access between Eldon and Selma.  Dodds lists Barrows as the first surveyor subdividing this township and doing meanders on the Des Moines River, but his work was found erroneous and had to be resurveyed.  The surveyor’s notes need to be examined.  Someone has built a mound with concrete letters “CHIEF” at N40 53.111 W092 11.825 near the lockkeeper’s stone house and it is said to be near the location of the original grave.  The site described by Barrows is said to be north of the CHIEF marker, east of the river and on higher ground, which seems sensible.  

Various accounts say Black Hawk’s body was stolen from its grave for exhibition, and supposedly later recovered and reburied, or else burned in a museum building fire.  Some say only his skull was taken and burned, and the rest of his bones were later moved to the Iowaville Cemetery just off Hwy 16 north of Selma, where a marker has been erected on the point of the hill near N40 53.176 W092 09.809.

� Bataille 1978 p. 58 or 2000 p.64; Bertha Waseskuk recounting Meskwaki history “as we know it”.

� McKusick in part quoting Fugle.

� For instance, the Patterson trading post a mile west of present South Amana and a quarter mile south of the present location of the Iowa River.

� This may be confused with an attack about 1831 on Fox leaders on their way to Ft Crawford?  Check more sources ????

� Delegation, Menominee, Poweshiek: Bataille 1978 p. 58 or 2000 p.64; Bertha Waseskuk.  She is critical of Poweshiek for cooperating with Keokuk in accommodating the Americans.

� From historical display at Chief Wapello grave site.

� www.accessgenealogy.com lists signers as Sac: Pokomah (Plum), Nesmoek (Wolf), Aunismoni (Sunfish) and Fox: Sakapa (son of Quasquami) and Akake (Crow).  Look for official transcript ????

� From historical display at Chief Wapello grave site.

� From historical display at Chief Wapello grave site.

� Map at Chief Wapello grave site.

� From historical display at Chief Wapello grave site.

� From historical display at Chief Wapello grave site.

� Edmunds, p. 207

� Meskwaki Nation Times V4 I 15 p. 1.

� From historical display at Chief Wapello grave site.

� Union Pub. Co. History of Poweshiek County, 1880 p. 50 says died Mar 15, 1842 at forks of Skunk River.  Then on p. 281 it gives a less accepted date: “sometime in March 1844 on Rock Creek, NW ¼ NW ¼ sec 21 T84 R11”.  This is west of Ollie in southern Keokuk Co, within 1/8 mile of N41 12.192 W92 08.194, about 6.5 miles WSW of the forks or 3 miles south of the South Skunk.  It says a mound marked the spot, which we may guess was already there and not in honor of Wapello since the body was immediately transported.  This location and another branch have a stream passing between very steep hills, and would provide winter shelter.  A quarry has taken out some of the northern hill.

� Stiles, in the notes of survey of Red Rock Line, crossing the road almost 2 miles north of the Red Rocks.

� Friends Society 1843.

� MNT, v4 I15, quotes Iowa Journal of History and Politics v10, 1912.

� About 0.7 mile ESE of the center of the present town of Agency.  The site of the council house is marked by a plaque on a rock at N40 59 30.1 W092 17 34.1” near the graves of Chief Wapello and agent Street.  A small park just north of the railroad has a good display on the history.

� Plaque at Red Rock Cemetery: 12 million.  What was its source?  22 Ind. Cl. Comm. 385 quotes an earlier decision 7 Ind. Cl. Comm 98 (1959) stating 3,184,000 in the southwest portion belonged to the Iowas and 8,592,000 to the Sac and Fox, for a total of  11,776,000 in Cession 262.

� 22 Ind. Cl. Comm 232, at p. 236..

� Friends Society 1843 article.

� From historical display at Chief Wapello grave site.

� From historical display at Chief Wapello grave site.

� Minutes of the treaty council, as quoted in 22 Ind. Cl. Comm 385.

� Minutes of the treaty council, as quoted in 22 Ind. Cl. Comm 385.  Also display at grave site.

� One may speculate what would have happened if the natives had insisted on buying back 160 acres per household like what the white settlers were buying.  There may have been somewhere around 500 Sauk and Meskwaki families, requiring 125 square miles or 3 ½ townships.  At the government price of $1.25/acre for surveyed land, that would have been an affordable $100,000.  The natives would have been better off with that much of their favorite land, giving reasonable room for hunting, rather than anything they actually received.  But such an agreement was unlikely because of the attitude of the white people and government laws seeing Indians as non-persons.  Consider the experience of the Cherokee who tried most earnestly to adapt.  Furthermore, the natives would have held the land in common, and encroachments would have been a continuing problem given the white view that ownership was demonstrated by building cabins, fencing, and farming in each 160-acre parcel.

� Ref? Was this the grave site display?

� See treaty as published, also quoted by Stiles. The transcriptions do not agree.  Pashepaho is listed under both Sac and Fox in one list, and Stiles duplicates 2 at the end of the Foxes who are already listed.

� Iowa temporarily had a Kishkekosh County, formed in 1843, but it was renamed Monroe County in 1846.  Andreas Atlas of Iowa p. 495.

� Bataille 1978 p. 58 or 2000 p.64-65; Bertha Waseskuk 

� These items are in the treaty as found in reference.   22 Ind. Cl. Comm. 385 uses these numbers, which are generally quoted.  Friends Society 1843 article gives the total as $1,055,000.  Most sources omit the blacksmiths and gunsmiths.

� Three trading companies account for most of the debt with amounts of about $112,000; $66,000, and $52,000, plus five claims between $1,000 and 11,000 and about 36 smaller claims.  Some source indicated that Congress passed a law against paying the traders’ claims out of treaty money shortly after this time.

� Stiles, p.4.  MacMartin indicates the annuity was paid for a long time except for being withheld during some disputes.  22 Ind. Cl. Comm 385 indicates the annuity continued until the $800,000 was paid off in 1909.

�  Friends Society 1843, Annals of Iowa p. 258.   Two Quaker Friends were visiting several tribes and were at Agency city the week in 1842 the treaty was negotiated.

� The land was eventually sold to other owners.  When the railroad came through, the land they bought included the site and they promised to maintain it.  The railroad deeded it to the Chief Wapello Memorial Park Association in 1976.  It is adjacent to the present Burlington Northern Santa Fe railroad.  A plaque on a rock indicates the location where the treaty was signed.

� Beecher (older writing?) says less than 12 cents an acre, without quoting a total price or acres.

�  See transcription of Louisiana Purchase treaty at web link in bibliography.  The US paid France $15 million for 828,000 square miles or less than 3 cents an acre, plus interest at 6 percent on a 15-year loan.  Encyclopedia Britannica says the total was $27.3 million or 5 cents an acre.    

� Lokken, p.104 says Iowa sales 1838-1840 were 1.141 million acres for $1.427 million, an average of $1.251

� Wright, 1915, p. 124.  Similar to version in Union, History of Marion Co, 1881, p. ??

� From historical display at Chief Wapello grave site.

� Lost reference needs to be located.  Grave site display?

� A later artist’s depiction is the 1930’s WPA mural in the Knoxville post office.

� Add ref?

� Meskwaki Nation Times v4 I 15 quotes History of Tama County, 1883. 

� A presentation by Kathy Gourley said Sept 6.

� Gallagher 1950.

� Gallagher 1950.  Kathy Gourley presentation said they left on Sept 17.

� Contrasting attitudes of Sauk and Meskwaki – Jonathan Buffalo talk 2012.

� Gallagher 1950.

� Kathy Gourley presentation

� Add ref?

� Edmunds, p. 207

� Poweshiek: Bonvillain p. 84

� Edmunds, p. 207

� Marengo: Meskwaki Nation Times I4V15 quotes recollection by Maj. Williams in Annals of Iowa vol 7, 1869.

� The word squaw was in common use in English to mean any native woman.  It is now considered objectionable because its origin is more derogatory or obscene than this translation, and it is not used among the natives.  Place names using the word are slowly being renamed.

� Gallagher 1950.

� For example, History of Poweshiek Co 1880, p. 293.  Also Biographical and Historical Record of Wayne and Appanoose Counties, Iowa, 1886 p. 295 under N. A. Hart who settled in 1848 “Indians were their most frequent visitors”.  Could also chase down some of Christensen’s quotes

� Bataille 1978 p. 58 or 2000 p.65; Bertha Waseskuk.

� Keokuk: U of Chicago, p. 4

� Vogel says Keokuk was buried in Kansas until he was moved in 1883 to a bluff overlooking the Mississippi in Rand Park, at Keokuk Iowa.  History of Poweshiek Co. says on p. 48 that he died of delirium tremens, and pp. 281-282 quotes the Keokuk Register of June 15, 1848 in a story obtained from the St. Louis New Era, that states “poison was administered to him  by one of his tribe, from the effects of which he died.  The  Indian was apprehended, confessed his guilt, and was shot.”  This is not frequently repeated and we do not know how accurate it is, but it is believable given the animosity which had developed between factions of the tribe and the unhappy conditions on the reservation.

� Bonvillain p. 87

� For example, July 10, 1852 from T.S. Bardwell to governor Grimes, and from James Berry in 1852, quoted in Meskwaki Nation Times vol 4 issue 15.

� Zielinski, p. 45 quotes Young Bear in 1905

� Bataille 1978 p. 20 or  2000 p.21; Article by Purcell, water, typhus, and lack of game.

� Conflicts: Bonvillain p. 84

� PaTaCoTo: Zielinski p. 45 quotes Young Bear in 1905 and says 188 came with him.

� Bataille 1978 pp.59-60 or 2000 p.66; Bertha Waseskuk. She mentions the $735 and timber cutting, and says the ponies were in a later deal.  However p. 78 Wanatee implies ponies were sold for the first purchase.

� Zielinski, p. 40.  Bertha Waseskuk (Bataille p. 65) indicates an agent of the government quietly helped arrange the return and purchase.

� Law:  MacMartin p. 4  Research the original act of the legislature? Bataille p. 59; Waseskuk says approved July 15, 1856.

� Bataille 1978 pp. 19-20 or 2000 p.21; Purcell makes the point that this was a notable episode, but consistent with the generally peaceful Indian-white relations in much of Iowa, and was a major story in Iowa History that is too commonly lost in overemphasis of the less typical Spirit Lake Massacre, and of the Black Hawk War which did not occur in Iowa.

� Some treaties may have provided for citizenship of certain tribes.  No mention has been encountered for those in Iowa.  All Native Americans were made U.S. citizens by Snyder Act of 1924.  See footnote � NOTEREF _Ref502759486 \h ��273�.

� Johnny Green land: see footnote � NOTEREF _Ref457313715 \h ��125�

� http://www.cherokee-nc.com

� Jonathan Buffalo talk 2012 said $1000 in gold coin.

� Ponies:  U of Chicago p. 5, MacMartin p. 5  David Butler document of 1905, quoted by Meskwaki Nation Times v4, issue 15, says no ponies were involved in the first purchase, but no explanation is offered for the difference between $735 and $1000.  

� Zielinski, p. 43. or Meskwaki Nation Times vol 4, Issue 15 July 13, 2007.

� Gallagher 1950.

� Lokken, p. 144.  Perhaps someone should gather some statistics from the Tama County Recorder’s office  for the year 1856.

� Bataille 1978 p. 60 or 2000 p.67; Bertha Waseskuk.

� Bataille 1978 pp. 60-61 or 2000 p.68; Bertha Waseskuk.

� Bones: MacMartin p. 4.

� Gallagher 1950.

� History of Poweshiek Co 1880, p. 294

� Vogel, p. 30 gives more details.  The war party was in response to rumors started by Henry Lott to disguise his murder of Sidominadota as discussed in footnote � NOTEREF _Ref502759486 \h ��273�.  A daughter of Chemeuse married into the Meskwaki.  Chemeuse died in 1868 along the Iowa River and may have been buried where a monument sits on the grounds of the Iowa Soldiers Home in Marshalltown.

� Federal, Withheld:  MacMartin p. 5.

� Withheld, 1866: Gallagher 1950.

� Pushetonequa, Old Bear: Bataille 1978 p. 79 or 2000 p.84, Donald Wanatee writes about government.

� Wanatee, in Bataille p. 84

� Zielinski p. 46 quotes Young Bear in 1905.  Other sources say 1903 and 1908 epidemics.

� Wanatee, in Bataille. P. 85

� Pushetonequa and Old Bear:Bataille 1978 p. 80 or 2000 p.86, Donald Wanatee writes about government.

� Formally, the Indian Citizenship Act, proposed by Homer P. Snyder, Representative from New York, which became US Code Title 8, Sec 1401(a)(2) (source: Wikipedia).  No action was required on their part.  An act in 1919  had allowed honorably discharged veterans to apply for citizenship, but relatively few did.   Motives for passing the 1924 act included easier assimilation into the prevailing society.

� Cedar Rapids Gazette, 1992 June 21 p. 13.

� Cedar Rapids Gazette, 2003 May 14 p. 1

� Cedar Rapids Gazette, 2003 Mar 27

� Cedar Rapids Gazette, 2003 Dec 27 p. 1.  The Bureau of Indian Affairs seemed to waffle on how to resolve the issue, delaying resolution.

� Cedar Rapids Gazette. 2006 Jan 11 p. 1A, Dispute before appeals court. 2005 May 26 p. 2B Appeals court denies request for rehearing.

� Cedar Rapids Gazette. School: 2001 July 15 p. 1;  Police: 2006 Sep 20 p. 2B; court: 2007 May 26 p. 2B.   2007 Nov 19 p. 2B says the school met the federal No Child Left Behind Act requirements, and has a current enrollment of 218 from 3 year olds in Early Childhood program to 12th grade.

� Blaine, p. xiii.

� Blaine, p. ix.

�   The web site http://www.ethnologue.com/14/show_language.asp?code=IOW says the Ioway-Oto language is extinct with the last fluent speakers dying in 1996, others having only some knowledge of the language. 

� “One … half dozen” according to Pete Fee, an Ioway present at a screening of the “Lost Nation” documentary, October 2007.   A similar assessment was given by Jimm Goodtracks, a linguist who has recorded the vocabulary, at the screening of the 2nd and 3rd documentaries February, 2013.

� Formal: see http://ioway.nativeweb.org/iowaylibrary/chiweredeath.htm for a 1993 paper on the death of the Chiwere languages.

� 4 groups: MacMartin   p. 3

� See discussion at http://www.lib.uiowa.edu/spec-coll/Bai/swierenga.htm  It appears from web search for “Royce 262” that U of Iowa, Princeton, and Oklahoma State have collections from hearings at the Indian Affairs Commission.

� 22 Ind. Cl. Comm. 385 (1970) at p. 394. 

� That Harrison primarily did township lines in Iowa probably indicate he was considered a better than average surveyor.  Dodds lists him as doing township lines in Dubuque, Des Moines, and Lee Counties in Iowa contracted in Oct. 1836.  An old article by J.S. Dodds (typescript copy, no earlier than 1939 and before his book in 1943, with no publication info) quoted Harrison’s field notes July 9, 1840 for subdividing T44N R11E 3rd PM in Illinois.  Dodds lists him for township lines in Iowa counties Johnson, Iowa, Benton, Buchanan, and Fayette contracted Oct. 1840, and in Linn County in 1841.  It is possible he was the “Geo. W. Harris” listed as doing subdivisions of 5 twps in Iowa and Keokuk Counties in 1843, T77, R10, 11 and T78, R9, 10, 11.  Those notes should be checked.  

� The General Instructions of 1834 from the Surveyor General’s Office, as quoted in Dodds, called for markings that were typical for a long period of time.  Corners or mile points were marked with “posts of the most durable wood that can be had in the vicinity” and set in holes two feet deep, with various markings according to their purpose.  If a tree stood just at the corner it could be marked in place of a post.  In areas where timber was scarce, a stone set endwise into the ground could be used for the corner.  In addition, if there was any tree within a “reasonable distance of the corner” it was to be marked with a “notch and blaze” facing the corner.  The blaze was an area where bark was chopped off the tree to expose the wood underneath, which was then scribed with information identifying the corner.  When possible the surveyor noted the distance and bearing to two witness trees at each mile corner.  Any trees the line passed through were to be marked with a notch, as well as some close to the line.

“Township corners, in a prairie or other situation where bearing or witness trees are not at hand” were marked with at least two quarts of charcoal, and a post or stones, over which was “a mound of earth, three feet high, five feet square at the base, and two feet square at top, the sides of which must be reveted or faced with sods”.  Harrison used similar methods to mark the mile points and also raised small mounds at 1/8-mile intervals if there were no trees.

�  History of Marion Co, quoted by later writers, includes rock cairns (piles) as markers.  These are common in areas that have more rocks than trees and soil but none were seen in the surveyor’s notes for this line.

� In order to know at what distances to look for the markers of the boundary lines that terminate the Red Rock Line, Harrison began at a land survey corner near the present town of Victor, on the Iowa-Poweshiek County line and surveyed about 44 miles west and 20 south to reach the Red Rocks.  Presumably, this survey could choose a route to avoid obstacles, and no permanent markings were placed.  The accuracy could have been slightly relaxed, but not by much, in order to know the location within some fraction of a mile.  This survey allowed him to compute his position relative to the other lines and determine the approximate lengths to be run north and south.  He says he found Brown’s and Sullivan’s Missouri lines but not the Neutral Ground boundary.

� The Iowa-Missouri boundary was still at issue.  Harrison noted when he passed the line “claimed by Missouri” (Brown’s line) at 48 miles 12.83 chains, which was at about N40 43’ 53.5”.  Harrison ended by setting a post at 58 miles 29.89 chains at the “old north boundary of Missouri” (Sullivan’s 1816 line), which was upheld in 1849 by the Supreme Court as the state boundary.  The uneven distance indicates he stopped at some evidence of Sullivan’s line but he does not say what.  The 1850 resurvey of Sullivan’s line did not mention the Red Rock Line at about mile 78, so Harrison’s post, if actually on the state line, was probably gone.

�  See footnote � NOTEREF _Ref148197317 \h ��43� about the northern end.

� Beecher says, “ordered destroyed” but gives no details.  Her source was probably Dodds Chap X, which is in her bibliography and says at p. 545-7 about Indian boundary lines, “Although the boundary lines were run and marked they were in effect erased when the final subdivisions were completed and all monuments were supposed to be destroyed.  In spite of this provision the old marks are still useful, when not fully eradicated and serve as evidence of the original location of the subdivision lines.”  Thus far only one reference to the Red Rock line has been located in the GLO survey notes, on the 1st Correction Line at T79N R20W section 36, about Harrison’s mile 11:58.8 north.

� Practicing land surveyors in eastern Iowa are not encouraging.  They say white oaks are most likely to remain.  Dennis Kunze says he has found “several” bearing trees from the 1840’s surveys in his career.  Donald Puffett estimated that less than 10% of the white oaks would remain even in an undisturbed timber, if such exists.

� Some measure of the time markings survive is shown by the notes of the 1896 retracement of part of the Iowa-Missouri boundary (80 years after Sullivan, using notes from 1850 retracement).  The summary is reproduced in Dodds, p. 512.  “We were surprised by the facility with which the Sullivan line could at the time of our survey be traced for considerable distances along the twenty miles of line included in our operations.  Of twenty-one mile points from the 40th to 60th, inclusive, Sullivan had witness trees for fifteen.  Some of these witness trees can now be found, and also well-defined line trees mentioned by him.” 

And pp. 516-517 enumerates two trees, 7 stumps, a stone, a mound, and a stake from 1816.  “No 42 ... was satisfactorily recovered by means of a line tree.  No. 44 was restored by measurement from the two witness trees, the decaying stumps of both of which were found.  No. 49 was also identified by the stumps of both witness trees.   No. 51 was marked by a mound and pit ...  No 54 was marked by a stone and was further identified by one witness tree.   No. 58 was recovered by traces of the [1850] stake in addition to the remains of the witness tree, and the point established by Sullivan was also found a little further east, and also the stump of an elm tree noted as a line tree. ...  No. 43 was placed so as to preserve the relations ... and after was found to agree with the stump of the witness tree.”

It has now been over twice that 80 years since the treaty line was marked, which does not bode well for finding trees.

� Stewart p. 57, quotes an encouraging example, also after about 80 years, on a 1928-29 resurvey of a portion of the Wisconsin-Michigan boundary originally established by W.A. Burt in 1847, although the tree species are not given.  “The ... west end ... was reestablished from the stumps of two of the original bearing trees and from a small circular mound of stone about six inches below the surface of the ground.  The ... east end  ... was re-established from what appears to be the first bearing tree set by Burt on the meander line ...The marking on this tree includes the date, Burt’s name, and the initial mile numeral.”  “In all about seventy percent of the corners were found ... for the most part by locating one or both of the original bearing trees.”

� Rogers quoting Edgar Harlan papers in State Archives, letters between Harlan and Jasper Olney of Knoxville in 1913, and Harlan and Bernice Johnson in 1925.

� Southeast of Agency in a small park adjacent to the railroad track, approx N40 59 30.1 W092 17 34.1.

� Scarbrough mentions a stone marker near a schoolhouse that was placed several years after the settlement of the area.  She does not say which schoolhouse, and one may guess that it was in the town of Red Rock.  Another idea proposed by a former resident is a schoolhouse on the Pleasantville road south of the lake.  This needs to be investigated.

�  Papers of Rexine (Mrs. Loyd) Beecher, historian for the DAR.  Also article reprinted from the Ackley Heritage Center, crediting Rexine Beecher for information.  Beecher’s DAR article says she worked with John “Jody” Stonebraker of the Hardin County Engineer’s office to determine the location of the line and got permission to place the sign at a nearby road right of way, where the Conservation Board erected the sign.  John A. Stonebraker of Eldora, is Iowa Land Surveyor #08507   licensed 1977.  He said in personal interview (Aug 2008) that they were certain they had it to the nearest road intersection but not very precisely.  They worked from geographic features mentioned in Harrison’s notes and probably did not have any references to the line from GLO notes of subdivision of the township.

� Northern sign SW corner sec 24, T88N R20W (Jackson Twp), N42° 24’ 43.3” W093° 8’ 19.5” (WGS84/NAD83), a mile south of exit 175 from new US20 at intersection of highways D35 and D41 (various maps with former road designations may show D35 and S55, or D41 and S55) at this intersection. 

� A list of landmarks at http://www.placenames.com/us/p1997690 gives coordinates for “Red Rock Line Historical Marker” as 42.3975, 93.1375, which is the next intersection 1 mile south of the main sign, where a sign saying “Red Rock Line’ has an arrow pointing north. 

� Beecher DAR report at State Historical Library.  There are more files there in Beecher Box 9 folders 29-45 to be investigated to see if there is any indication of how the location was determined.

� Southern sign at  SE ¼ sec 23 T67N R20W (Monroe Twp) at N40° 35’ 00.3” W093° 7’ 12.2” (WGS84/NAD83) Beecher says a 4-H club erected the sign at the Missouri line.  The distance it gives as 126 1/3 miles is close to the 126 miles, 29.89 chains = 126.374 miles in the survey notes.

�  A possibility is the land survey notes, which have not been examined in detail.

� Technically it is not a lake, but an Impoundment whose official name is “Lake Red Rock”.

� Entry #76002346, added 1976, located N of Knoxville, owner: Federal.  However, a Marion Co. web site associates this number with “Memorial stone/plaque in Courthouse yard)” which is not Federal nor north of Knoxville.

� For example, Wright, 1915, p. 179. p. 708.

�  Teakle’s endnotes 66-68 give several sources on Lott’s character, such as Flickinger’s Pioneer History of Pocahontas County, Iowa, p.28 and describes him as “notoriously lawless, a horse thief, a vendor of bad whiskey, a criminal, half-civilized, a desperado, and outlaw, and a murderer”

� Union, History of Marion Co, 1881, p. 356 lists him as a voter in an early election, Sept 1845, in Red Rock precinct.

�  Lott’s thievery in northern Iowa earned him a warning visit in 1846 from a band of Sioux led by Sidominadota. Teakle, pp. 67-68 says the band of Indians, like the one led by Inkpaduta, was one of several who were also somewhat outcast, not welcomed by many tribes of the Sioux nation.  The stories vary.  Lott stood up to their warning until they destroyed most of his property and abused his family and he fled.  His son went searching for him and froze to death and his wife after her mistreatment died perhaps of exposure or perhaps much later after a period of depression.  Lott held his grudge against the Indians for some time and in early 1854 he and a stepson planned and carried out the murder of Sidominadota. They fled justice to places west. Teakle pp 31-35 discusses the incident.  Thomas Hughes collected the stories from county histories and other sources in an article in the Collections of the Minn. Hist. Soc. 12:264-269 (1908), also including material from Flandreau 3:386-407 (1880).

This was one of several incidents that heightened tensions between the whites and the Sioux tribes on the northwest Iowa frontier.  It has been suggested the incident was among the reasons Inkpaduta’s band committed the so-called Spirit Lake Massacre at West Okoboji in March 1857, on settlers who were very much in advance of the white frontier.  Some say the argument is not persuasive because Sidominadota was not a friend of Inkpaduta.  Hughes says he was a brother (unclear if blood or ceremonial).  More information may be found in Beck’s book.

Inkpaduta was said to be at the Little Big Horn but did not participate in the battle due to age and blindness.  He fled to Canada where he died in 1881 (FIND SOURCES).

� Lokken p. 218 says “By 1853 is was becoming evident that rivers and canals must yield to railways in the development of transportation in Iowa.  The State of Iowa had not been successful in its ambitious project to make the Des Moines River navigable.”

� I may have estimated 350 ft from the Corps of Engineers map, 1949, reprinted in Rogers longer report?  The Marion County GIS indicates 330 feet.

� Rogers could find no documentation of the tree from the period, only later recollections.

� Rogers made inquiries of elders at the Meskwaki settlement.  The Ioways, having lived in the area longer, might also have considered it a meeting place, but their culture and traditions have been less preserved than many tribes so it is unlikely any information would be available from them.

� No references found use the term Peace Tree for it until the 2000’s.  The Peace Tree was a name given much earlier to a memorial tree associated with the Civil War, and located at the courthouse in Knoxville, marked by a plaque in 1929.  The name has been seen frequently in connection with the Peace Tree Brewing Company of Knoxville.

� Rogers quoting a study of the rings in a sample, which had rotted out at the center but provided a good estimate.

� Rogers p.7 from communication with Dr. Bill Gilbert of Simpson College.

� General Instructions of 1834 quoted in Dodds.  All line trees, those whose trunks blocked the line of sight, were to have “two notches cut on each side” showing where the line passed through them.  Trees “near” the line but not on it were to be “marked with two spots or blazes, diagonally, or quartering towards the line”.  ‘Near’ may have been subject to the patience of the surveyor’s crew.  In Dodds, p. 522, the instructions for the 1852 survey of the Iowa-Minnesota line directs a blaze on trees within 5 feet.

� Harlan in “Iowa Parks. Conservation of Iowa Historic, Scenic and Scientific Areas” for the Report of the State Board of Conservation, 1920, p. 160.

� Outdoor World Magazine publication Trees of America.  Plaque at cemetery repeats this.

� Kokomo, Indiana claims a sycamore stump with circumference of 57 feet in Highland Park,  1402 W. Defenbaugh St.   This report has not checked thoroughly other claims.

� Rogers p. 67 quotes Maude Thomason Scarbrough.

� Rogers p. 67 quotes Otto Knauth article in Des Moines Register.

� Iowa DNR publication, about 2006

� Visitors Center about N41 21’58”  W093 50’14” at the west end of the dam.  Museum at Marion County Park at SW edge of Knoxville.  Outside the Visitors Center you can also see some blocks of the red sandstone.

�  The second GPS unit was most of the time about 4 feet west of the first in the boat and this has been adjusted on the plot.

� A and B are at the second square wooden post from each end of the bridge, about 3 feet from the first post that is against the concrete, at the near corner to the sycamore on each post.  These posts project about 3 feet and hold guardrails for the approach.  

� Sight lines A-S or CP1-S fortuitously missed tree branches.  If this opening is not available for any future rechecking, then the position would need to be up on the hillside to the east.  This site may not offer GPS reception as good as the bridge abutment, but certainly down on the shore below would be worse.

� CP1 was the designation painted on the concrete near a hold-down bolt for the guard rail cables, with a punch mark in the end of the bolt, about 6.22 ft SW of A.  Some agency or company must have taken good position data for this point in about 2006 or 2007.  It has since been given an aluminum tag reading RR1S.

�  See http://www.ngs.noaa.gov  under Tool Kit.

� Angles TAS and TBS were repeated on the instrument, whereas ABS and BAS were only averaged.  However, the damage to the old transit primarily affects trueness of the vertical plane.  Without that damage the tower angles would be very trustworthy by having well-defined sights, and with refinement of the coordinates for the tower would be the primary measurement.  However, the tower required raising the line of sight an estimated 1.3 degrees at A and 1.8 degrees at B.  A correction was determined for telescope axis misalignment as 0.34’ horizontal to the right per degree upward and applied to these calculations.  Both normal and inverted telescope positions should have been taken and averaged for best results.  Also, the damaged uprights were found to be slightly loose and it is feared that the effort of moving the telescope up and down caused a small shift in some horizontal angles as well.

�  There are few easily accessible public points with a good view of the former site of the tree, none with known coordinates and few with both good visibility of other known points and open sky for GPS.  The Red Rock Cemetery on the north shore, the rocky point on the south shore west of the inlet just west of the treaty line line, and the south shore near Ruckman Cemetery at the north end of 120 Ave were all considered and found lacking. Rees Cemetery 2.5 miles west of the sycamore was too far for good accuracy.

�  Point C was determined with only one really settled waypoint, 95% confidence 10.3 ft.  Access was with permission from the family at the adjoining house and the point was occupied only once for the minimum time needed to get a set of check values.  Only part of the post at Point A is barely visible from C because of the concrete wingwall.  This was not immediately apparent; at the 1.45 mile distance that post blended in with the concrete.  It was later determined by the bearing from A to C that the concrete interfered and the next post 3.2 ft southerly had been sighted so the angle was A’CS.

� NGS on-line data base search yields the nearest horizontal control with a data sheet as MH0699 about 3 miles south, and it is not certain to still exist as it was at the surface where ground has reverted from a drive-in theater back to farmland.  Additional stations in this USGS traverse CH 1837 show in a search (MH0764 at 1.7 mi, MH0748 at 2.3 mi, MH0749 at 3.2 mi) but no data sheet can be obtained from the NGS data base.  None of these locations is likely to offer a view of the stump or bridge without a Bilby tower so even if data was obtained for those points the best that might be done is improve accuracy of the observation tower position.  If sight lines permit, angles taken at or near MH0699 (drive-in) with sights to the courthouse or water towers and the Cordova observation tower would help locate the tower, but useful accuracy would require better transit measurements than obtained thus far; 2 ft at 3.1 mi from the tower is 24”  Near MH0701 (under cedar tree) the Cordova observation tower and Knoxville courthouse can be seen, at least when the leaves are off, but 2 ft at 4.7 mi is  0.28 min= 17 sec.  Horiz order of stations?

�  Reference was found on a Corps web site to a gage station at Longitude: -92.98062222 Latitude: 41.36920000, no datum given, and probably not as accurate as the digits presented.  The coordinates are on the west or SW side of the spillway and, even if NAD27 datum, do not appear to be on the dam, thus suggesting they are a conversion from values scaled off the topo.  This could be checked to see if a benchmark disk is visible, if access is possible.

� Normal pool level is 742 ft (NGVD29).

� Des Moines Register, State Edition, April 14, 2013 p. 1E. and web blogs of boaters featured in the story.

� Except for news report, heights measured relative to water with survey instrument on shore and added to official gage station water level at dam.  This ignores any height difference from water flow from tree to dam.

� Story from KNIA-KRLS web site http://kniakrls.com/2018/07/peace-tree-at-lake-red-rock-uprooted-by-rising-water-levels/print
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