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Abstract

The style of the bois d’arc bow of the Caddo Indians in historical times and in modern times is discussed in this paper. Construction of the bow is set forth with aspects of design in terms of performance and use. The characteristics of bois d’arc wood are discussed in relation to optimum design of the self bow. Use of the bow in historical and modern times by Caddo Indians is discussed.

The Bois d’arc Archery Bow of the Caddo Indians
I. Background
As a raw material for crafting archery bows, war clubs, staffs, handles for various artifacts, and other special uses, and, as a trade item with other Indians in the area, the bois d’arc wood could be considered a staple of the Caddo people at time of European contact. Bois d’arc was cited in writings of early explorers as the prime raw material for the archery bow of Caddo and other Indian tribes. Several writers stated that the wood was traded by Caddos to other tribes for the construction of bows, with some tribes traveling considerable distances to acquire the wood.

In modern times, the wood is still a favorite of many Caddo Indians and other tribes for bows, fan handles, staffs, knife handles, and other traditional items. With the considerable resurgence in interest in primitive bows by hunters in the United States, bois d’arc has also become the choice of raw material of those enthusiasts for crafting bows. The wood is considered by many bowyers to be unsurpassed in performance and durability. The tree tends to grow in short sections that twist and that have many small branches in response to winds or other forces and develops often more as a large shrub that has few straight, wide limbs that are suitable for a self bow (constructed of one piece). This rarity of raw material adds another special quality to a well made bow.
The bois d'arc wood (also called hedge apple, horse apple, osage orange, Maclura Pomifera) will change to a deep brown color from its raw state color of yellow-orange over a long period of time when finished with a moderate preservative or no preservative. That characteristic is desired by many Caddo Indians employing bois d’arc wood in their traditional artifacts. 
The wood has proven to be especially durabile for fence posts, lasting untreated for 20 to 25 years. Up until the 1960’s, most lumber yards in the central United States offered bois d’arc posts for fence making. The wood has an interesting quality of giving off sparks of varied colors when burning and emits sounds of pops and crackles. The high heat content feature of bois d’arc makes it a good source of fuel when used for space heating.
II. Types of the Caddo Bow
A remarkable discovery in the 1970’s was that of a bois d’arc wood bow in the tomb of a Caddoan chieftain in the Mounds Plantation archaeological site near Shreveport, Louisiana (Webb, McKinney). The bow was carbon-dated 1050 A.D. The dimensions of the bow were 65 to 66 inches long and 0.8 inches in diameter at the mid-section. The limbs were recurved at the tips and had specially carved nocks at each tip. There were traces of leather wrapping around the middle section of the bow. The cross-section of the handle and limbs of the bow was circular or slightly oval. This design is similar to that of the English long bow, which had very similar dimensions. Replicas of this bow by the author and by others determined the bow to have a draw weight of 60 to 70 lbs. Another bow that was found in the Caddo Mounds area near Alto, Texas, was around 6 feet long.
After the Caddos were removed to Indian Territory in Oklahoma, tribal bow makers tended to produce a bow that was more along the lines of the American Indian flat bow, a design that was so named by English immigrants after point of contact with Indians in America. 
III. Aspects of Bow Styles on Performance

Length and the cross-section are the key factors of a bow that affect performance, its suitability to an archer, and its durability. The front to back profile is also a prime factor.
Design Aspects of the Wood Self Bow. Scientific analysis of the wood archery bow demonstrates that the optimum performing design is that of limbs that are of a constant thickness, of a rectangular cross-section, and with limbs that taper uniformly from the mid-point of the bow to minimal width at the tips (Nagler). 
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Illustrated in Figure 1, the structure of the bow with the aspects shown will produce a constant  bending force at each point along the bows limbs and thus produce the most potential energy available to transfer to the arrow at full draw. 
To prevent warping or breaking, a bow should not be drawn and thus bent in an arc so acute that it exceeds the elastic limit of the wood. Thin cross-sections of the bow will result in lesser forces on the limbs and better opportunity to stay within the elastic limits of the wood. Also, faces of the limbs that are flat will distribute the load that results from the bend, and conversely, rounded or peaked faces of the limbs will concentrate forces in the outermost fibers and more prone to warp or rupture. Or, wide, flat limbs, which are characteristic of the American Indian flat bow, are desired for strength of the bow and for prevention of warping of the limbs. 
Another factor that affects performance and warping is that bois d’arc has a higher elastic limit value in tension than in compression. So, maximizing design for that means that a trapezoid cross section with the belly of the limb being wider than back of the limb will help in both warping and performance. See Figure 2.


Length of the bow. For a desired draw length, or length of arrow, there is a minimum length of bow to be used so that the elastic limit will not be exceeded. This minimum length depends on the cross-section and design discussed in the previous section. A rule of thumb that has been used in modern times for the bois d’arc bow is that the length of the bow should be twice the length of the archer’s arrow length. This generally sits well with the general dimensions of the various cross-sections that have been observed, and as stated, the flat, narrow limbs will be able to result in shorter limbs and a resultant more portable bow. A problem with bois d’arc is that it often will unavoidably contain small knots and imperfections that impede the smooth flow of forces along the limbs and that would result in the length of the bow to be needing to be increased for a given draw arrow length and cross-section design to prevent warping.
Comparison of the Caddo Self Bow with Other Designs. Considering the discussion of various the designs of the self bow in the previous section, various American Indian and other bows are examined here. Cross-sections and lengths are as follows:
1. Cross-section of the Caddo Ancient bow found in Mounds Plantation Site



This ancient bow was 


66 inches long.


2. American Indian flat bow


This bow was about 60 - 65 inches long.


3. Modern Caddo bows


4. English long bow


The English long bow was 


72 to 84 inches long.

The design of the ancient bow of the Mounds Plantation is not optimum in view of the discussion of design in this paper. However, if the arrow used by the archer of the bow were less than 28 inches it is likely the bow would not warp and would be an effective, durable weapon. Possible erosion of the limbs over time could possibly have reduced the cross section to a more rounded style from its original condition.
The American Indian flat bow incorporates the desirable feature of the wide, flat limbs that minimize the possibility of warp. The modern American long bow, the composite recurve bow, and even the compound bow also incorporate the wide flat limb feature.
The modern Caddo bow design has a less than an optimal design in terms of its cross section being thicker and narrower than the wider, flatter desired design. In use this translates into employing either a longer bow length or, conversely, a shorter draw length used by the archer to prevent warping.

The English long bow, which commonly was made of yew wood, with the oval design on the belly of the limb, is a poor design. To compensate, bow makers at that time were forced to create exceptionally long bows, six to seven feet in length to minimize warping and breaking. Examination of many old English longbows showed that the most common type of failure was the crushing of fibers on the belly. The fibers on the felly were farthest from the neutral plane and were concentrated in the crown of the oval and thus subjected to unsustainable stress in compression.
IV. The Bow in Caddo history
Accounts of explorers and others told of the use of the bow and arrow by various Caddo groups in various encounters. Some of those include:
· DeSoto’s men fought Caddos with bows and arrows at early contact in southwest Arkansas. During the encounter, the Caddos at times climbed their houses and shot from the rooftop according to Swanton.

· As a trade item, the bow and the wood of the bow appears to have been important in ancient times according to a number of writers. Explorer Henri Joutel stated that Cahinnio Indians traveled over 100 miles to trade for Osage Orange bows in 1687 with Kadohadacho Indians on the Red River (Swanton, Tonti, et al). Apparently the source of the wood being primarily limited to Caddo country, the rarity of long, straight limbs of this wood without knots or deformities, and the know how of Caddo persons to craft the wood placed a premium on both finished bows and the bois d’arc wood. 
· Before going to war the Hasinai sang and danced for seven or eight days, offering to their God such things as corn, tobacco, bows, and arrows (Glover).
· At the Brazos Indian reserve, the violent atmosphere and the frequent clashes between Texans and Caddos and other tribes put the Caddo people on the reserve on high alert for attack. The Caddo children were reported to have taken bows and arrows to school for protection (Swanton).
· After having their annuity stolen from them two years in a row in 1837, some Caddo Indians, fighting along with Wichita Indians, attacked Texas Rangers on the Trinity River near Ft. Worth. In readiness for a possible retaliatory attack by the Rangers, it was reported that the men were armed with rifles and the squaws with bows and arrows (Swanton).
· Spanish explorers feared cane arrows of Caddo Indians in battle in that even with armor, the arrows tended to splinter and penetrate skin in many areas, causing multiple sites of injury and possible multiple sites of infection. 

· Caddo children were taught at a very young age to shoot the bow and arrow and constantly practiced. Jean Talon reported that the Hasinai hunters could accurately place an arrow into a chosen place in a joint of a buffalo’s shoulders (Carter). Explorer Custis in 1806 reported that Caddo bows were prized throughout the region, that the Caddo men used their bows and arrows with astonishing dexterity and had heard that Caddo hunters could send an arrow entirely through a buffalo (Carter).
· Even as late as 1806 with the use of rifles becoming prevalent, the Caddos were described by Custis as having the bow as their principal weapon (Swanton). 

· Burial of Caddo men included the practice of placing a favorite bow of the deceased within the burial container. Also, a small bow was given to a newborn Caddo male. Those practices are observed by many Caddo families today.
Up through the 1950’s there were reportedly many Caddo men who crafted the bois d’arc bow. This was the era in which there was still a keen interest nationwide in archery, with bows being made by archery club crafters of lemonwood, yew, and bois d’arc. After that decade the dramatic decrease in the interest in the self bow caused by the laminated composite bow and the fiberglas bow and in general loss of interest in Indian archery contests resulted in fewer and fewer Caddo bowyers (Cross). Today there are only a few Caddo Indians that make the traditional bois d’arc bow. Recently an archery tournament that was billed as “traditional” that was held along with the Southwest American Indian Exposition in Anadarko, Oklahoma, in 2007 resulted in only one  archer participating with a traditional wood bow.
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Side/Edge View: Constant Thickness with Rectangular Cross-Section





Figure1. Optimum Design for Wood / Self Bows
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Figure 2.  Trapezoidal Cross-Section Design





Circular to oval cross-section--1inch at mid limb





Rectangular cross-section- 1-1/2  inch wide and 1/4th to 3/8th inch thick typical at mid limb





Rectangular cross-section - 1 inch wide and 3/8th inch thick typical at mid limb





Oval cross-section- 7/8th inch wide and 3/4th inch thick typical at mid limb
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