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The existing theories—their strengths and weaknesses
The cursorial school
Certain coordinated arm-leg actions have in the past been to an extent recognized by the cursorial ground-based flight theories, but were essentially viewed as separate behaviors, as arm activities willfully or merely coincidentally adjoined to hind leg actions, namely running, the element which supplied the speed necessary for a takeoff. 

S. W. Williston was the first to propose a terrestrial cursorial origin for bird flight. He suggested, in 1879, that a dinosaur might develop longer arm scales to aid it in running. Then, as the scales changed to feathers the nascent wings would be employed in "leaping and in descending from heights, and finally from soaring."

In 1907and in 1923 Franz Nopcsa put forward a similar idea proposing that bipedal reptilians, perhaps similar to the occasionally bipedal basilisk lizard (Basiliscus basiliscus) and the frilled lizard (Chlamydosaurus kingii) "during running oared along in the air by flapping" their arms. In time aerodynamic surfaces developed on the arms, which enabling longer "strides and leaps", would eventually lead to flight. 

It is impossible to think that a naturalist would not recognize that running and arm movement generally work together either in alternate or parallel left-right pairings. Most often a runner's right and left arms move alternately, as do the legs, while keeping the torso forward tilted, even if slightly, but if parallel arm movement is introduced, a marked ineffiency in movement appears. Obviously, alternate arm swing in running and walking are the efficient design.

However if the body tilts backward, the arms change to parallel movement. This fact is obeservable when tried and the option depends on, as we shall see in the Explanations chapter, whether the dorsal or ventral musculature is the primary agonist during the action. For this reason it is not in the least unreasonable to see a possible connection between running and flight. 

 Both of these ideas, lacking fossil evidence, were put into a much stronger position by John Ostrom, when in 1974 he discovered Deinonychus antirrhopus, a bipedal coelosaurian dinosaur apparently capable of swift cursorial movement. Ostrom realized that its anatomy closely resembled that of Archeopteryx, the first fossil bird ever found. This resemblance compelled him to conclude that the proto-bird could indeed have been a terrestrial runner closely related to the coelosaurian stock. As for the origin of flight he advanced the idea that perhaps wing surfaces on the arm could be used in trapping, or channeling insects. Most importantly this hypothesis no longer depended on increasing running speed, but rather on applying aerodynamic surfaces to some other preadadaptive use. Walter Bock of Columbia University, a major proponent of the Arboreal theory, pointed out that wings used to net insects would have to be porous to allow air to pass through. This would be true if the wings had to strike insects, but if Ostrom merely implied confining the insect between the wings, such porosity would not be needed and merely channeling the insect might be useful. Still, the difficulty lay in ever deriving flapping flight motions from such insect channeling. Ostrom himself  withdrew the theory in 1983. 

The jumping school—Caple et al
The first to mention of jumping as a new source of selection for the introduction of flight was put forth in 1983, (five years after Ostrom) by Gerald Caple, Russell Bald and William Willis,who  argued that: 1) The protobird, a swift bipedal runner, lunging after flying insects could have flapped its arms to increase leaping distance, to balance, or control trajectory and body rotations. Aerial surfaces appearing on arms would aid such actions. Developing control and balance in a jump, increasing its foraging ability, would select toward the geometry and flight motions of the avian wing. 

Still, Caple et al. mention that "it is interesting to note that [arm] motions to control roll and pitch resemble rudimentary flapping motions." This is reflects what is described in this book as the potential for flight stroke in the basic vertebrate arm anatomy.  q.v.000  Here we can say that in 1983, the flight stroke path has been demonstrated even in fish. (add Citation!!) Cf. pectoral-fin propulsion articles. 

 We can see that some notion of coordinated arm and leg saltatory behavior is implied although not stated, because even though it is not mentioned by the authors, it is unlikely that they would not have considered how humans always seem to jump with some type of arm movement. That the protoavis might employ saltation in hunting is in part built on the fact that certain lizards leap in capturing insect prey, (as cited by Caple et al.: "Gans and Parsons 1966 reports lizard that go from a rapid bipedal gait to a two-footed leap" and "Most animals that leap for insects from a stationary position use a symmetrical two-footed leap.") But whether they execute an aerodynamic figure-8 motion with their arms????
NEW: 8b. http://www.biology.uc.edu/faculty/jayne/videos.htm Fringe-toed lizard (Uma scoparia) bipedal running horizontal treadmill: this shows the lizard runs in CR alternate symmetrical mode, like mammals, both arms and legs alternate. So to jump bipedally in an alternate run must mean a change of mode, a momentary stopping of travel, (unless change is done in mid jump...?)      ADD GT lizards from V!!
The chief argument against the proposal by Caple et al. was concerned with energy loss: horizontal running speed decreases when leaping upwards. This may be the first academic notion that comes to mind, however, the Arborealist critics have not dealt with absolutes, not with relative speeds of prey and predator; even if the jump is slower the run, it can be fast enough to catch a sufficiently slow flying insect.  As always, the Arborealist points leave out much. Animals, including humans can handle ballistics quite well. The ability to compensate by archer fish for water-to-air diffraction, speed loss when entering water by goons and other raptorial divers, serpents striking, or the precise propulsion of the tongue at a target by frogs or chameleons, among other examples prove this.

Critics also claim that takeoff into flight with incipient wings require considerable gorund speed, which according to their calculations would not be available. In such thinking a running phase would continuously transform into a flight phase, as with birds and airplanes. Actually, the original protoavian lift can be conceived of even as a series of stationary leaps synchronized with flaps by arms  possessing sufficient aerodynamic feather surfaces, just enough to elevate the animal to capture an insect, or to land on branch or other higher ground during locomotion, escape or aggression. Initially brief primitive lift maneuvers can later develop into flight without a need for high ground speeds. The essential factor is the right quantity of flight surfaces and arm flap power.  To rise in the air without horizontal travel could have selective value. As mentioned earlier, and as discussed more fully in our present theory, initial liftoff and flight are two mechanically distinct behaviors.

3.2. Main problem for Caple: the weakness in the Caple et al. notion that it can supply no extant examples. As Cowen says (in...): "No predator today, bird or otherwise, runs at high speed to flush out insects it can leap after." 

4.a. IN view of CR Physiology (to be described later)—details not recognized by Caple et al. and other theories
4. Relating to CR: Caple and colleges did not recognize CR kinematics and relied for support solely on physics calculations. No human experiments were taken advantage of; these are readily available, easy to control and measure. Physical analyses, on their own are perfectly logical but the body mechanism is not a simple passive physical object, but a multipart coordinated unitary machinery. Its behavior cannot be described by simple kinetic formulas because a number of coactive factors are at work. 

For instance, Caple et al. did not consider distinction between humero-femoral CR and more complex appendage-body interactions generated by the coaction of the head, neck and shoulder and the pectoral and pelvic girdles. This subject is discussed in the chapter Explanations.

They did not consider that particualr style of saltation influences the type of arm action and excursion, as can be gathered below through the analsys of E. Muybridge's pghotographic data of human jumping. For example, the elevation or depression of the head relative to the shoulders determines whether the arms will be biased for an upward of downward rotation, (i.e., extension vs. flexion).


Photos: Some of this behavior is evident in certain stationary activities of animals, as in the feeding from high branches by gazelles or elephants standing bipedally, where the forelimbs are held vertically down. The crane reaching down with its neck to prey on fish extends its wings backward. This actions serve partly to balance the extensions, but are also CR based. See photos, p. 000.
For this reason the motion of arms is not predictable from physical equations that do not consider all other determining factors. Cf. GT: bipedal stationary feeding by gazelles, komodo dragon, standing quadrupeds (meerkat, horse, dog, cat) all have arm locks. ??? was in Batch1? Refer to it.     ADD pix: heron fishing, diver, gazelle

4.b.2. Muybridge analysis
Analsys of photo records of human jump by E. Muybridge shows the limitations imposed by varying saltatory modes and associated body behavior on correspinding arm action and, in fact, demonstrates that all running jumps, though not stationary ones, at least by the human biped, are irrelevant to generating a flight stroke. Since we have no reptilian bipeds to compare with, the human analog is the closest analog we can find. That such comparison is relevant to the protoavis was reasonably underwritten by our CR survey of vertebrate locomotion. The conclusion drawn is that a biped executing a jump in the course of running does generate arm motions, but that such  movement is markedly ineffective in producing liftoff movement. In constrast, a standing jump exhibits a potential flight stroke and the importance of this fact will be evident in the theory advanced in this book.

Table 1 lists Muybridge's plates of the different kinds of jumps and indicates the arm movement and other characteristcs of each, evaluating them according to:

a. whether jump occurs from initial running or standing

b. whether there is an arm rotation upward past the horizontal

c. the relative width of arm-hand separation

d. where in the jump path the arms are opened widest

e. view of the relative angle of arm separation

f. whether a downward directed stroke (flap) occurs, and whether this flap is foreword or backward directed

h. the approximate tilt of the thorax

g. the time interval between frames when indicated by Muybridge  

Table 2 lists those jumps in which arm flap occurs, and classifies them according to degree of relevance to flight stroke production.

Evalutation:
Judging from these parameters it can be concluded that:

Only actions (28) and (30) are relevant to the source of flight stroke and both of these are standing jumps. In (28) the arm width is the widest, in (30) it is wide. In the third standing jump (31) the down flap occurs only at the touchdown.

None of the four cursorial jumps (24), (25), (26), (27) are relevant.

a. Only (26) has sufficient upward arm rotation, but there is no down flap.

b. (25) and (26) contains backwardly directed flaps

c. (24) and (26) have no downward flaps

d. All except (24) have reduced arm separation

e. (26) shows asymmetry of the left and right arms, due to body twist

Note on timing:
Stationary jumps have slower jump travel speed, as expected, 0.1389 and 0.156 sec. as opposed to cursorial 0.036 and 0.087 sec.

This implies that standing jump needs and manifests more power in the same time period...????? Movie data in the chapter Explanations deals more with this topic.

Timing of widest arm separation doe not differ significantly in the running and stationary jumps. The maximum arm width occurs in cursorial (24) at one frame past the zenith of the path as it does in both standing jumps.

Conclusion:
If the protoavis and humans share CR then only a stationary jump could lead to lift. Unfortunately, finding a useful selective behavior for such action is difficult.

Arborealist idiots: Feduccia 102-103 see GT notes in red.

Theories proposing jump without recourse to running
Following the insuffiency of the cursorial leap proposal the notion of narrowly connecting flight origin to some form of running  has been circumvented by several theories. 

5.  Pouncing / Jumping from heights Garner et al.
 Garner et al   16 years after Caple et. al, a saltational source of flight, but one from a stationary position, was presented in 1999 by Joseph P. Garner, Graham K. Taylor and Adrian L. R. Thomas, visualizing a specialized scenario where the protobird pounces from a higher position of ambush to capture prey. Here arm movement is said to "increase control and maneuverability during the aerial part of the attack". (source: Tree / Elsevier) Whether the arm action is voluntary or automatic is, once again, not considered.

The point is that the problem of speed loss in jump and fighting gravity in lift is absent if a predator jumps from a height. Otherwise they agree with Caple that arm-based control of leap leads to flight stroke evolvement. This notion also neutralizes the arborealist insistence on speed loss in a jump. Garner et. al. state in On the origins of birds: the sequence of character acquisition in the evolution of avian flight, 1999: 

"Caple et al.'s (1983) model of a bipedal animal using

incipient light surfaces to control a leap from the ground

was found to be an energetically feasible lifestyle under

conservative estimates of the caloric value of the insect

prey that the jump was intended to catch. Our modification-

 of their model, in which gravity assists, rather than

opposes, the leaping attack, is more robust still, requiring

no quantitative assumptions regarding the cost:benefit

ratio of a single successful capture during a jump. It is

assumed that the energetic costs of climbing to the

ambush site (a large rock, for example) are small. The

pouncing proavis model is therefore both biologically and

evolutionarily plausible. Indeed, the initial selective

advantage of increasing the area of an incipient flight

surface is much greater when under selection for

enhanced control than when under selection for improved

locomotor efficiency (Caple et al. 1983)."

The major problem generally brought out against this idea was that no pouncing from height is known as a general preying function by any reptile or mammal. This is not quite true: actually at least some owls do just that:  

Flammulated owls feed primarily on insects which they capture in the air by "hawking" (Ehrlich et al. 1988), on the ground or trees by pouncing from a nearby perch (Richmond et al. 1980) or gleaning them from trunks or branches (Zeiner et al. 1990). Hunting occurs mainly at dawn and dusk with less activity occurring in the middle of the night (Marshall 1957). Still, owls are far from being primitive birds, and have specialized as nocturnal hunters preying from a elevatedy positions.

Non-avian jump 
The arm-leg coaction of saltation based theories are  supported by studies of non-avian jumpers like humans and bats. However, what these  really give testament to is the workings of humero-femoral appeandage coordination.

1. Human jump. Harman et al, 1990,  in their study of kinematic measurements show that in human jumping arm movement—both the arm swing and their counter movement (=?) —"improved jump height" when compared with jumping without arm swing or counter movement. In other words, leaping without arm movement breaks the rules of CR and so once again proves that spontanouse coordination of limbs in locomotion is the efficient natural design.

2. Bat jump in takeoff.  Schutt, Jr., W.A., J.S. Altenbach, Y.H. Chang, D.M. Cullinane, J.W. Hermanson, F. Muradali, and J.E.A. Bertram. 1997, in The dynamics of flight-initiating jumps in the common vampire bat Desmodus rotundus. Journal of Experimental Biology, 200:3003-3012, state that the common vampire Desmodus rotundus, which uniquely among bats, crawls on the ground in its prey locating and feeding behavior, is described as performing "terrestrial movements that include flight-initiating vertical jumps". This indicates CR to be a factor in bat takeoff. 

3. Tobalske, et al 2004, in a study of legs thrust during takeoff in hummingbirds correctly emphasize that "the available evidence suggest that birds maximize their initial flight velocity using leg thrust rather than wing flapping." But here again, it is surmised that leg action is merely ancillary to the wing flap. 

4. Jump-based takeoff: KD Earls:
In 2000, experiments were published by Kathleen D. Earls, in which it is shown that the total takeoff energy in certain birds is in large part due to the leaping action of the legs, and suggest that any "single jump followed by a flapping" is a simpler model for the evolution of lift in early fliers and in proto-fliers. Measuring takeoff forces of small birds (Sturnis) Earls found that considerable momentum of the lift, in addition to that of wing flap, is produced by jumping. She says that bird take off with jump so that wing power is never at zero air speed, i.e., body speed is added to the propulsion by the wings. It is accepted  that bird precursor dinosaurs which have upright hind limbs were ideally adapted for both running and jumping. Therefore, it is unnecessary to link jumping to any specific behaviors, because jumping must have been a definite part of the locomotive behavior of these animals. Thus, this author emphasizes the importance of jumping in general in the development of flight. She also states: Moreover jumping "has more support from the behavior of living birds than does a running model. (") Any downward movement of the feathered forelimb after initiation of a leap could potentially add height and distance to the ballistic path regardless of reason for jump..."-check quotes! The only shortcoming of these points is the lack of analysis of the leg behavior after the initial jump off, when in fact, as we have concluded, in eagles and other larger birds the complimentary oscillation of the legs and wings continues with gradual diminishment until the flapping flight position of the body is reached.

B. Display school: Cowen and Lipps 2000

 The first alternative to Ostrom's theory actually predates that of Caple et al. In 1982, the only proposal with actual application and example in bird behavior appeared when Cowen and Lipps argued that a use of arm motion repertory in display and aggression would likely include flapping motions, from which flight can evolve. 

Display: Arm manilupation is doubtless present in display. But any resemblance to flight movements may or may not be any more than duplications of flight behavior already derived from another source. In view of CR, however, flight stroke elements being part of the arm movement of vertebrates in general, and so indeed liftoff could have in theory originated from display. It is only the far higher degree of selcetive factor in the theory we propose that reduces the importnace of display as the origin of flight.

Aggression: Arm fighting by birds
A less aggressive degeree of arm action is ascribed by Cowen and Lipps to visual threat: "Forearm display by a small theropod would also have drawn particular attention to the powerful weapons the theropod carried there, its front claws". But in addition, they also propose arm striking in aggression, which is a more difficult notion to support. To empower this idea they cite only two cases, both among species steamer ducks (genus Tachyeres with only four species) which are generally too large to fly, and must therefore fight in water, with specilaized bony knobs on the wings.

These two notably limited examples bring up other problems. Ducks are preeminently water birds and use wings to fight only in water; in fact, they cannot easily strike the claws of their short paddling legs and feet. Moreover, the steamer duck males, which fight for territory, do not even fly once reaching adulthood. Hence, injury to wings is not a threat to survival.

Birds don't fight with wings
While aggressively displaying with wings, no doubt, serves to increase apparent size, birds tend not to strike with wings. This is because, even as Cowen and Lipps assert, birds prefer not to use their vulnerable wings in aggressive actions: "because the penalty for wing injury is high, many birds can be intimidated by display into giving up their catch rather than fighting to defend it."

In spite of this, Cowen and Lipps maintain that "powerful flapping used to deliver forearm smashes could have lifted the bird off the ground, allowing it also to rake its opponent from above with its hind claws. The more rapidly the wings could be lifted for another blow, the more effective the fighting. This would rapidly encourage an effective wing-lift motion that minimized air resistance, so the wing action would then be almost identical to a takeoff stroke."

Besides injuring the delicate feather and bone structures, the likely porblem with this idea is that assuiming that this creature possesses feathered arms, since a figure-8 arm path is necessitaed to mimimize air resistnace on the upstroke. IN this cas, however, also assuming that the arm is not folded closed (flexed), the feather surface would be expanded. Striking with such enlarged surfaces definitely increases air resistnace and so descreases the power of the strike. This idea is then self-contradictory. Actually Cowen and Lipps seem to favor foldin[g the feathers in agressive movement, in which case the lifing power of the striking arm is entirely absent: "a variant of our idea has also been proposed by Kevin Padian, who prefers to think of the wing stroke evolving from the arm strike used by a theropod in predation. It is not clear how this could have led easily to whole-body takeoff, however. Caudipteryx was able to fold its feathers away while making its fighting stroke."

Interestingly, Cowen and Lipps, in the 2000 update of their original 1982 proposal make no reference to the stationary jump theory of Garner et al.

C. Special cursorial school: WAIR / Dial:
Form old: As mentioned in 10.3 In 2003 K. Dial has advocated a new and novel cursorial-based approach, that lift could have developed from an apparently spontaneous downward flapping movement of arms performed by bird running up an inclined and even vertical surface. AN ingenious finding and aplication to theory. BAsed on real world, observable events.
The behavior noted by KD is clearly one of the anomalous CR modes, the parallel arm motion combined with alternate leg motion. Although it occurs in some long legged and heavier Gallinaceous? largely terrestrial game birds, it is exceptional behavior among birds, being inefficient and is employed only due to various limitations that prevent a normal leaping takeoff.

#### Insert here WAIR 12-5-7 batch
E. Conclusions on the theories
1. It can be agreed that in all of the existing theories uncertainties remain. 

a. The theories based on jumping and forelimb control and balancing have not become established because they lack existing examples and truly convincing selective applications and thus cannot offer a no solid chronological sequence . 

b. The KED theory correctly labels jumping as an adjunct to arm flapping but goes no further. 

Still to be ficxed qfter inserting WAIR 12-05-07:

c. The interesting WAIR theory of  Dial appears to be without fault but as it will be / was??shown (below), it has peoblems so far have not been addressed. 

2. The Arboreal, or gliding-from-the-trees theory is obviously heading into the abyss. In the chapter The Neptunians a fresh examination brings to light various fundamental errors in that this theory. These errors include an extraordinary neglect of Occam's Law in the economy of natural design, presentation of false evidence of analogies, a total lack of fossil support and an unusually obvious omission of a fact of natural history that has been taken up by the Cursorial school.


4. Problems in the existing theories in relation to CR
The existing hypotheses have in common the following.

1. None has recognized the built-in CR mechanism.

2. The flight action in all these theories is arm-based. Being arm-based they are looking at only one half of the possibilities inferred by CR; their data is incomplete.

3. The difference between takeoff and full flight has gone unnoticed, thus important clues were missed.

4. Aside from a lack of observation of how birds lift off, no human experiments were performed with which to replicate avian movements. These yield useful data because birds and humans are the only true bipeds, ands therefore their arm kinematics have things in common with each other as well as with the bipedal protoavis. While precise physical calculations and instrumental studies were conducted, the scholastic Aristotelian tradition of neglect for looking at the real world held out.

3. The mystery
It is a fact that since the late nineteenth century not a single activity of forelimbs has been found to explain the origin of flight. How is this possible? In such a case it is best to suppose that research has followed the wrong track. 

The cursorial and saltational theories and recognition of CR
The fact is that all the above theories of cursorial, saltational and display origins of lift rely on humero-femoral CR, and thus, they all need and therefore support the existence of this function. The arguments are not fully convincing becuase that they have not recognized that a single forelimb-hind limb mehcanical unit controls the action of appendicular coordination where either the front limbs or back limbs can generate the response by the other. This omission is due to neglect of experimentation by human subjects.

The proposition by Nopcsa, for instance, is valid in that CR shows that a running biped would under certain circumstances falp its left and right arms in synchronized parallel motion. Although humans associate walking or running with alternately moving arms, this parallel movement is also natural if dorsal rather than ventral thoracic muscluature is the primary force present when the back is concave and/or the body is forward tilted to certain degree.  The following experiment demonstrates this.

Demo: Setup: (Nopcsa.cdr pix and text here.)

Conclusion: Nopcsa's notion that flight-oriented parallel arm flapping is engendered by leg action is correct as long as the arms are not rigidly pressed against the thorax, and as long as the thorax is dorsally concave. When such configuration would be present is another question. 

2b. Toward a solution — THE  KEY:  leg action, not arm action!
At this point we can benefit from an acquaintance with the mechanics of CR and logically infer that since in CR forelimb-hind limb coordination either pair may initiate the corresponding movement by the other,  the origin of lift may be sought not in arm action, but in leg action.

The question then remains: what sufficiently energetic and fitness selective leg action can be proposed that would entail arm flapping motion of such speed and power that lift from the ground would be enabled.


3. What hind leg actions? — Clawing
The hind legs operate in: 

a) locomotion and display, namely in walking, running, jumping;  

b) miscellaneous actions such as scraping,  digging, (kicking?), moving of objects, etc.; and 

c) aggression such as kicking, stamping, clawing. 

The problems with leaping have already been covered above. Among the other functions, except for clawing, all can be dismissed because they do not typically include arm forelimb motion, and kicking or stamping is not typical of birds.

Therefore only one possibility remains: clawing. The crucial question is whether sufficient arm movement is indeed produced in clawing. The answer, according to both actual avian behavior and to human replication of avian movements, is categorically in the affirmative. We can present commonly available data which categorically demonstrate that avian claw strikes by the hind feet always involve powerful wing flapping. And importantly, fighting with claws is the nearly universal weaponry among birds. 

Thus can make the unexpected conclusion that liftoff originated in a hind limb action and had nothing to do with arm-based activity.

end of Claw-Sol. 
________________________________
TEXT FOR A&T-CLAW Chart of 6-28-07 p. 3
D=dorsal; V=ventral

0. Base setting: Dorsally prominent (or primary), in keeping the otherwise front-heavy body erect.

N.B. Both ventral and dorsal antagonist pair forces are active at all times, but at one time one of them may be primary, or dominant. When the current dominant force decays the previously secondary force becomes dominant. The two antagonists can be of any proportion, including equivalent.

Normal jump
1. Preparation: the leg (thigh, knee, ankle) bendings have both D and V elements in the leg musculature and in effect neutralize any consequent coordinated arm rotation. But forward tilt increases the D force, in order to keep body from falling forward, and the arms rotate forward an up to a degree, following the Rules.

2. Jump action: The powerful femoral retrorotation executing the  leap is a high energy dorsal and 1-segmental action, and hence  the legs and arms straighten and counterrrotate

3. Fall back: The thorax tilts forward because at the end of the jump action the D primacy is released and a change to V dominance takes place. The legs are now not mainly femorally powered, but become 3-segmentally tensed in preparing for and then executing the landing. This 3-segmental and V dominated action now generates unidirectional arm-leg rotation.

Claw jump
Steps 1, 2 and 4 are the same as in Normal jump. A difference occurs only in step 3.

3. Claw strike: The powerful claw slashing leg movement is 3-segmental, causing the arms to unidiredtionally rotate down at the same time. The sudden change from 1-segmental  jumping phase to the 3-segmental clawing phase is empowered bu the high energy leg action and is mirrored in the arm movement as an increased energy arm flap.

Text for Explanation of 3-segment mapping 7-30-07

again proves - not balance
Manuscript page says this was already done...? Where?

This demonstration shows that arm-leg interaction is not fundamentally for balance, but is governed by CR rules. It also shows variation in CR arm-leg directions as dependent on segmental loading of leg.

1. Setup: support the standing body with one hand stabilized on some object, such as table. Stance must be erect, with head and torso uniaxial. Non-alignment of head and thorax alters the outcome.

2. Variations in segmental loading:


a. Using isolated femoral rotation only, rotate one leg fore and aft. Re

sult: arm moves in counterrotation

b. Using 3-segment loading, with knee straight but ankle 

rigid and raising up ("flexing"} the foot, rotate the one leg 

fore and aft. Result: arm and leg movement is 

unidirectional.

c. Now rotate the 3-segmentally loaded leg the same 

way, but with ankle tilted down, ("extended"). Result: 

counterrotation once more.

Conclusion: the behavior of the lower segments of the leg governs the direction of arm-leg CR. Balance is shown not to be a factor since the positioning of arm balances that of the leg in a. and c. , but not in b. The two function c. occurs in clawing with additional toe/talon (metacarpal?) bendings. This action increases the pitch (up and down tilt) of the foot and the, still in  the undirectional CR mode, both arm and leg swing downward.

__________________________________________

Text for a&T-claw.cdr 7-26-07, New ADD 7-31-07

refers to Dial but its CR

The behavior discussed by Dial is actually one of CR, which occurs in human biped exactly as in a bird, and is also present. though modified in quadruped.

Even clearer with avian flexed arm setting.

1. IF one stands erect, with head and torso uniaxial, and then starts to fall forward, the arms are spontaneously positioned to meet the ground, that is, they quickly rotate, with a flap. They spread sideways and the palm pronates, or turns to face the ground.

2. But if the thorax is initially held dorsally convex, then the arms similarly spread, but the palms now pronate towards the ground but towards the feet (caudally). This, then, is not an appropriate falling stance, but one found when running up an incline. The action precisely what takes place in WAIR. The bird (chukar) (fig. 000 Bundle and Dial) clearly exhibits notable dorsal bending. Thus, the direction of wing pressure, directed against the ground here pushes the body upward.

clearly, when falling, one does not produce dorsal convexity,?

CR is exhibited and supported by WAIR
Dial works for birds with feathers, but he doesn't say why and how. In fact Dial supports the notion of CR as he has discovered and recorded one aspect of the general CR. However, with access to the CR matrix, we can find a behavioral source of flight more that is more frequent than escape up inclined substrate.







