
FUNDAMENTALS OF 

CROSSBOW DYNAMICS



INTRODUCTION

OBJECTIVE:  The intent of  this presentation is to make 

clear how crossbows can be used to recruit, retain and 

create greater access when used during the archery 

season.

PROCESS:

üFUNCTION & DYNAMICS - Explain the basic functions, dynamics 

and ballistics of  the crossbow

üSURVEYS/STUDIES - Review the experience of  states in which the 

crossbow has been adopted as an archery game management tool

üSTATISTICS BY STATE ðCompare impact of  crossbows to other 

archery equipment



ü MECHANICAL  FUNCTION

ü IN -FIELD TRAJECTORY

ü PERFORMANCE  COMPARISON

FUNCTION & 

DYNAMICS



FUNCTION & DYNAMICS:

Power Stroke:
Vertical Bow vs. Crossbow

20ó Power Stroke

12ó Power Stroke

Power Stroke: The distance the string

travels from point of  rest  to full draw.

ÅCrossbows - approx 12ó 

ÅVertical Bows - approx 20ó to 22ó 

Draw Weight: Crossbows require a 

draw weight that is 2 -3 times more than 

a compound bow to generate the same 

energy that propels the arrow 

downrange.



FUNCTION & DYNAMICS:

Arrow Trajectory
432 Grain Arrow @ 300 FPS - Zero at 20 Yards



Mfg ðModel (FPS/Arrow grain) 10 yds. 20 yds. 30 yds. 40 yds. 50 yds.

Compound Bows at 60 Pound Draw Weight

Bear ðTruth (314/350) -2 -7 -17 -31 -49

*PSE ðX Force Omen (366/350) -2 -6 -12 -22 -36

APA ðBlack Mamba (345/350) -1 -6 -14 -25 -41

Mathews ðMonster (360/350) -1 -6 -13 -23 -37

Hoyt ðVectrix (316/350) -2 -7 -17 -31 -49

Crossbows at Draw Weight as Labeled

Horton ðHunter HD 175 (320/406) -2 -7 -16 -29 -47

Ten Point ðPhantom 185 (343/420) -1 -6 -14 -26 -41

Excalibur ðEquinox 225 (350/350) -1 -6 -14 -25 -39

Parker ðSaf. Mag. HP 175 (340/420) -1 -6 -15 -26 -43

** Bowtech ðStryker 175 (405/425) -1 -5 -10 -18 -29

Barnett ðPredator 175 (377/425) -1 -5 -12 -22 -34

High Performance Crossbows vs.
Vertical Compounds Bow

Arrow Trajectory (Total inches of drop.)

* Fastest Vertical Compound Bow    ** Fastest Crossbow  (Difference at 50 yards: 7ó)



High Performance Crossbows 

vs. Vertical Compounds Bow
Arrow Trajectory - Total Inches of  Drop.

SUMMARY:

Given the typical yardage/range 

that deer are shot at, hunters 

using a vertical bow or crossbow 

have relatively an equal chance of  

successfully hitting the deer due 

to the similar shooting 

characteristics of  their respective 

equipment.  This is clearly 

outlined in the ballistics 

comparison chart to the right that 

visually displays the amount of  

drop an arrow experiences over 

specific yardages.  The òdropó is 

essentially the same for either an 

arrow from a vertical bow or 

crossbow.



Manufacturer Model FPS Arrow Grains Foot/Lbs.

Compound Bows:

Bear Truth 314 350 77

*PSE X-Force Omen 366 350 104

Mathews Monster 360 350 100

APA Black Mamba 342 350 92

Hoyt Vectrix 316 350 78

Crossbows:

Horton Hunter HD 175 320 406 92

Ten Point Phantom 185 343 420 110

Excalibur Equinox 225 350 350 95

Parker Saf. Mag. HP 175 340 420 108

** Bowtech Stryker 175 405 425 155

Barnett Predator 175 377 425 134

High Performance Crossbows 

vs.Vertical Compound Bows 
(FPS / Energy)

* Fastest Vertical Compound Bow    ** Fastest Crossbow  (Difference at 50 yards: 7ó)

KE (Stated in Foot Pounds)= 

Mass X Velocity (squared) divide by 450240



üNational Percentage of Bow Hunter Participation

üOhio Harvest By Age 

üMichigan Crossbow Hunter By Age

üMichigan/Ohio Age Comparison

üVirginia Archery Hunters By Age

üNew Jersey Hunter Crossbow Opinion Poll

üKentucky Cornell University Crossbow Survey

üGeorgia Wildlife Harvest 2003 -2004 Crossbow 

üEducational Programs  &  Materials

SURVEYS and 

STUDIES



FOUNDATION:
National Percent of  Bow 

Hunter Participation

Sources: US Fish and Wildlife 2001 National Survey of Fishing, Hunting & Wildlife Associated Recreation 

(page 83 of 1162001,  2005,  2006  US Fish and Wildlife)

Year/Category 2001 2005 2006

Total Hunters 13,034 14,570 12,510

Bow & Arrow 3,070 3,250 3,510

% of Bow Hunters 
to Total Hunters

23.5% 22.0% 28%



SURVEYS & STUDIES:

OHIO DIVISION OF WILDLIFE
(MATURE MARKET  30+ YEARS)

Mature market has higher level 

of successful òrecruitsó due to 

greater number of crossbowó 

teachersó



BLACK ðMichigan Crossbow Stamp Holder by Hunter Age 2008 -09 Season
RED    - Ohio Crossbow Harvest  by Hunter Age 2007 -08 Season

SURVEYS & STUDIES:

MICHIGAN vs. OHIO
(MI - New Market 1 Year)

New market has low number 

of òrecruitsó vs. mature 

markets like Ohio 



SURVEYS & STUDIES:

VIRGINIA ARCHERY POPULATION
(Growing Market 6+ Years )

Crossbow òrecruitsó 

create high % of vertical 

bow hunters

Crossbows òretainó 

hunters on the backside


