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Table 2. Typical and hard throws from several atlatlists. An asterix indicates a mean of 
velocities taken from the carcass experiment. Whittaker’s velocity was taken with a heavy 
cane dart and is lower than his average (see Whittaker and Kamp 2007). 

Atlatlist Average Throw 
 

Hard Throw 

 
m/s mph 

 
m/s mph 

Justin Garnett 22.6* 51* 
   Pat Hashman 26.1* 58* 
   Chris Henry 24.6 55 
 

25.8 58 
Bob Kitch 23.8 53 

 
24.3 54 

Gina Lunn 16.7 37 
 

17 38 
Jesse Martin 23.8 53 

 
26.2 59 

Michael Hermann 22.7 51 
 

24.7 55 
Devin Pettigrew 22.3 50 

 
28.7 64 

Unknown 24.6 55 
 

28 63 
John Whittaker 21* 47* 

    

2.4 Carcass experiment protocol  

The hog carcass was bled at the suggestion of the other experimenters who warned of 

foul results in the meat otherwise, and cleaned with a scrub brush and hose. Mr. Barhenfus then 

transported it to a trestle composed of a heavy board lain over two sawhorses. Ropes were 

attached to the legs and staked out to keep the heavy carcass on the trestle, and a board was 

propped against the side opposite the thrower for added support (Figure 12). The initial throw 

was made by Garnett soon after. The experiment took the span of an entire day to setup, run, 

butcher the carcass and package the meat. 

The organization of the experiment is shown in Figure 12. The throwing line was set at 

12 m, which past experience by us and others (Cattelain 1997) has shown to be a reliable 

distance for accurate atlatl shots. We made most throws from this distance with the exception of 

six shots at the end when the distance was reduced in an attempt to hit the scapula with a beveled 

point. Each shot was filmed with the two high speed cameras; the EX-F1 filming the impact of 
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the dart at 300 fps and the ZR-1000 filming from the side close to the carcass at 240 fps for 

velocity on impact. 

Sixty-six shots were made, 42 of which were good impacts to the carcass. The shot order 

(Appendix A) was designed to address the primary questions in order of importance; 1) the 

killing potential of the various dart weight classes, with the small Late Archaic darts under 

particular scrutiny, and 2) the effects of point beveling. The initial set of throws was made with 

the replica Basketmaker gear while the carcass was freshest. Following sets tested beveled points 

attached to cane darts, heavier darts, assorted foreshafts and arrows. 

 

Several variables were recorded for each shot on a shot record form (Appendix B) to 

include penetration depth, impact location, point damage and the impacted medium that caused 

 

Figure 12. The setup of the experiment showing the method used to support the hog 
carcass. 
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3. Results 

3.1 Killing Potential of various atlatl systems 

This project and a previous trial with the same radar gun (Whittaker and Kamp 2007) 

recorded dart velocities ranging between 18 m/s (40 mph) and 28 m/s (63 mph). These values are 

consistent with two previous studies (Hughes 1998; Raymond 1986). Unsurprisingly the results 

of the initial velocity tests show an increase in velocity with harder throws (Table 1). However, 

the difference between an atlatlist’s typical and harder throw may not be significant, and reliable 

velocities have yet to be taken above 28.7 m/s (64 mph), even from skilled and powerful 

throwers. This highest velocity of 28.7 m/s resulted from throws that were as hard as the author 

could manage with the WDC system. These velocity ranges are informative when paired with the 

weights of ancient systems. In Tables 4 and 5 a comparison is provided between the killing 

potential of darts of various mass and velocities, and recommended KE and P for bow hunters to 

hunt game of various sizes. To make a proper comparison it is necessary to look at both KE and 

P simultaneously. For instance, darts that have similar killing potential to a certain class of 

arrows typically carry lower KE but higher P, since they are moving slower than arrows but are 

much higher in mass. Therefore an undefined value in between KE and P actually provides the 

comparison. 

When throwing for accuracy with the WDC darts, our typical velocities are around 21 

m/s (47 mph), which results in killing potential adequate for hunting small to medium sized 

game. Even when the velocity of a WDC dart is artificially “boosted” to 30 m/s, just above our 

highest yet recorded velocity, it still does not meet the requirements for killing very large game, 

but is adequate for medium to large game. Rather, an easier way to raise the KE and P of an atlatl 

dart for hunting very large game is to increase its mass. 
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Table 4. The kinetic energy (KE) and momentum (P) of experimental darts and arrows at 
average and boosted velocity (V). All are from this study (Table 2), except Frison's elephant 
dart (Frison 1989). Mass includes foreshafts. 

Classes of Projectile 
weight and V 

Mass 
(g) 

V 
(m/s) 

KE 
(j) 

P (kg-
m/s) 

V 
(mph) 

P (slg-
ft/s) 

KE (ft-
lbs) 

WDC (boosted V) 90 30 41 2.7 67 0.61 30 

WDC (higher V) 90 25 28 2.3 56 0.51 21 
WDC (average) 90 21 20 1.9 47 0.42 15 

Cane Dart (average) 112 25 35 2.8 56 0.63 26 

Frison's heavy elephant 
dart 465 20 93 9.3 44.7 2.09 69 

Cane arrow from Cat Bow 34 45 34 1.5 100.6 0.34 25 

 

Table 5. Recommended kinetic energy (KE) and momentum (P) for modern bow hunters in 
hunting animals of four different size ranges (Tomka 2013:Table 4). Reproduced by 
permission of the Society for American Archaeology from American Antiquity 78(3) 2015. 

Game 
Size Prey Size Prey Species P (slg-

ft/s) 
KE (ft-
lbs) 

Small 
Weigh less than 20.5 
kg; thin skinned, 
weak ribs; 

Rabbit, Steenbok, 
Groundhog, Turkey, 
Duiker 

<.24 <25 

Medium 

Weigh 33-136 kg; 
often in excess of 50 
kg; thin--moderate 
skin/rib thickness; 

Impala, White-
Tailed Deer, 
Pronghorn, 
Antelope, Nyala, 
Springbok, Mule 
Deer 

.24-.38 25-41 

Large 

Weigh 73-300 kg; 
often in excess of 100 
kg; moderate skin/rib 
thickness 

Wildebeest, Greater 
Kudu, Hartebeest, 
Gemsbok, Black 
Bear, Caribou 

.39-.58 42-65 

Very 
large 

Weigh 227-998 kg; 
often in excess of 400 
kg; moderate to thick 
skin and moderate to 
thick ribs 

Cape Buffalo, Eland, 
American Bison, 
Grizzly Bear, 
Moose, Elk, Zebra 

.59+ >65 


