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judged by the two recent surveys for accurate compla.rism. At the same time what
are nOwW fast banks, as considered in survey, growi up to timber and in many cases
cultivated, were bars ot the time of the government land surveys, and the then shore-
Jines are now often exhibited as inland benches. These benches, when carefully run
ount and their relative age ascertained, seem to imply a river always very much as
now. A

The Garonne is the only example of the snceessful jmprovement of a sand bearing
stream of radical type. If is of little value as a study in connection with general
plans for the improvement of the Missouri, as here the force and volume of the current
are so great, and its capabilities for erosion and deposition so enormous that the amount
+hat can he accomplished in one year when the proper methods are understood, is he-
yond conception.

To improve the river for navigation its persistence in the present phenomena must
be corrected in confining its course tn one channel, often narrower and as much length-
ened as is possible. In doing this bars must be built up, bluffs must Dbe used as shore
lines as far as practicable, and every concave shore line elsewhere must be revebted.
When methods are developed it is believed that this may be done for $5,000 to $10,000
per mile and permanent 7 feef of low-water obtained.

Such a work would be at first but an experiment, as the effect of attempting fo
change a river of the Missouri class so radically cannot be foreseen and never will be
unless the experiment of improving a reach is once tried.

As preliminary to improving any Jeach eareful survey of all old shore lines and sur-
face investizgations by ample borings should be made, and no project can be intelli-
gently offered until such data are available and thoronghly and maturely studied.

A physical study of the Platte would be su ggestive.

In whatever of success the work may have attained, I desire to acknowledge the
2id of my assistants, A. S. Potter, I. M. Harris, and J. W. Nier, the labier this season
in charge at Kansas City.

1 am, major, Very respectfully, your obedient servant,
L. E. COOLEY.

Maj. CHAS. R. SUTEE,

Corps of Engineers, U. 8. 4.
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Map of Missouri River at Nebraska City and vicinity, extending from Jones’ Point
to Mosquito Junction, from surveys made in October and November, 1878, and partial
surveys since. Scale, 2,000 =1".

Three photographs illustrating method of building mats and launching same from
mattress-boat Spider.

Three photographs illustrating method of building and launching mats with double
boat Peanut.

Plate I.—Boats. Scale, gl

Figs. 1, 2, and 3. Plan, elevation, and end view of mattress-boat Spider.
Figs. 4, 5, and 6. Plan, elevation, and section of brush-barge.
TFigs. 7, 8, and 9. Plan, elevation, and soection of mattress-boat Peanut.

Plate IL—Tools. Scale, &

Figs. 1 and 2. Harpoon-shuttle.
Figs. 3 and 4. Brush-jack.

Fig. 5. Needle for same.

Fig. 6. Hook-needle.

Fig. 7. Curved needle.

Plate IIT.—Mattress fastenings. Scale, 1= 1/ or 45

Fig. 1 aand b. Tastenings made by jack.

Fig. 2 a and b. Shuttle-fastening. :

Fig. 3aand b and ¢. Hoole-needle fastening. :

Fig. 4 o and . Mat without poles made with curve needle and cirved needle
fastening.

Fig. 5. Sewing fo wire with shuttle.

Fig. 6. Lock-stitch with hook-needle and shuttle.

Fig. 7. Harness-stiteh with two shuttles.

Fig. 8. Chain-stiteh with shorb shuttle.
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