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5. The solution: Modified saltation—the hind claw weapon
That clawing, as a tool of aggression is a powerful selective behavior needs little proof. It is also equally arguable that clawing has been employed by the cursorial bird ancestor beore it could fly, because claws were a typical part of the maniraptoran body, and generally of dinosaurs. The structurally close analogues of maniraptors, the flightless ratites rely strictly on their claws in fighting. Therefore, if we accept that the mechanics of extant vertebrate appendicular coordination is applicable to the dinosaurians, we can also propose that if the bipedal terrestrial cursorial protobird of the correct dimensions had typically engaged in claw aggression, then once it had evolved arm feathers, it would coincidentally, and indeed inexorably gain rudimentary lift off. Fighting birds, shorn of feathers would still flap their arms as they strike with their feet, not because they attempt to fly, but because this is dictated by the rules of appendage kinematics. 

The kinematic unity of hind claw action with wing (or arm) flapping is documented in the following pages. The explanation of the underlhying mechainsm will be covered in chapter Explanations.

Examples of CR parallel symmetrical movement in wing-leg behavior

The key point
As discussed, in the parallel symmetrical limb coaction the forelimbs and hind limbs are both simultaneously extended or flexed. Such pattern is universally found in birds. The photos on this and following pages present only a limited number of examples of full or partial simultaneous limb extensions or flexions, but it can be assumed that the behavior is assignable to all birds, because the examples are in complete agreement with CR. Indeed, it would be difficult to find in birds such femoro-humeral movements where wings and legs rotate in the same direction. The photos include: eagles, hawk, vulture, kite, crane, osprey, barn owl, penguin, crow, domestic fowl, gray tit, and hatchlings of meadowlark and pelican. 

The actions illustrated are:

1. Full of nearly full simultaneous extensions of wings and legs

2. Partial simultaneous wing-leg extensions and flexions in intermediate phases

3. Simultaneous wing-leg flexion in resting states

Note: examples of full felxion are shown in the Movie sections, p. 000

OUT? Since these are still photos, it may appear as if the birds merely happen to be in a stance of full wing and leg extension, and these positionings are not necessarily related to lift off, but then it is highly  unlkely in view of  rules of CR.
Intermediate and full flexion in resting states
a. In this typical scene the inactive tied-up feet of the chicken hanging upside down extend, being pulled by the bird's body weight, and the wings are also inactive and therefore intermediately extended. However the rest position of bird wings is full flexion, and so here the true reason must be that extended feet dictate partial tension of the wings, since they would fully extend only when force is applied, especially since the birds are tied where the feet join the legs, i.e, at the "ankles", and so the feet exert no force.

b. The lappet-faced vulture tearing a carcass with its beak is holding its wings partly open and raised, and at the same time its right leg is applying opposing pressure to the carcass to assist the beak's action. We cannot gage the actual forces present from this still picture, but human replication of the situation supports such assumption. If the head and body is uniaxially, i.e., with head and thorax along the same axis, tilted and one arm presses down forcefully on a table, the other arm will spontaneously tend to be raised and approach flexure.

c. The white-bellied sea eagle about to grasp its prey shows full upper and lower limb extension. While such a posture is innately efficient for this task, it is also precisely what parallel symmetrical CR necessitates. 

d. In this cockfight one bird is shown with full wing and leg extension. The exact nature of the action is not clear, but all other still shots of cockfights in this chapter clearly depict parallel symmetrical motion in the act of clawing. The line drawing clarifies the bird's ambiguous neck and head position in the photo.

Q. Both fighting white egrets appear in the intermediate phase of the P/S motion.

K. Penguin in aggresssive standing stance, wings and legs extended.

L. PEnguin in mid jump, also with with full limb extensions. Cf. jump-based theories.

J. PElican hatchling: resting, non-flight position in immature bird, both pairs of limbs flexed. 

I. MEadowlark hatchling with identical behavior.

G1. THe crow above has full extensions, the bird below has intermediate limb position.

G2. Identical to crow in fig. G1.

N. Wild turkey with brood. The mother is grasping the branch with feet and keeps the flexed wings to cover her chicks. In this case P/S  mode functions in rearing the young.

M. Gray tit with prey held by beaks shows intermediate limb configuration. Althouth the spread feathers enlarge the wing, it is not extended vertically, thus in a modified intermediate stance.

CLAW

The pictures in this section specifically illustrate claw-and-flap action by birds fighting on the ground  —  "If claw then flap"  

Countless readily available examples indicate that whenever a bird attacks with claws it also flaps its wings—claw strike never occurs without wing flapping. This appears to be the unavoidable rule enforced by the parallel-symmetric CR mode of limb coordination. 

The respective levels of energy of the arms and the legs vary directly with each other.The greater the arm force, the greater the leg force, and this fits our argument for lifting derived from claw aggression: a powerful leg motion generates an equally powerful arm motion.

One- or two-legged claw strike?

We must note that a claw strike can be delivered by either one or both legs. Any aggressive application of hind claws, whether applying  the talons of one or both legs, along with an automatically generated proportional wing force ensures that a simultaneous arm flap also occurs behavior that would be an excellent source of lift available to the protobird. The degree of selective value would vary with the control, force and height of the jump. Aiming for maximum height, e.g., in intraspecific territorial, hierarchical or mating encounters would have strongly selceted for the ability to lift and even hover above the ground.

While horizontal mobility is not essential in fighting with talons, the takeoff of modern birds includes both vertical nad horizontal travel, since it's purpose is movement upward and forward. The important point is that in claw aggression the wings chiefly lift the body vertically and thus it is still a claw-flap behavior which does not enter into flight.

Other examples of claw-flap behavior
A bird leaps and claws and simultaneously flaps the wings in a regular and observable coordination. First, the jumping legs lift the bird, as the wings simultaneously open upward, but as the feet strike downward, the wings also flap down with force.  Figs. 1-5  are still photos of such behavior.

The capture behavior of the raptors, a specialization in grasping prey with the talons is clearly evident in fishing eagles, is a modified claw-jump. The legs and wings fully extend during the approach and then just as the claws grasp the wings flap down and lift the bird.

All movements involving various coactions of limb segments follow specific rules of coordination. Birds extend their limbs when landing, with wings braking and legs ready to grasp or touch down, exactly the same way humans and other animals hold out their limbs in falling (within limits of their specific limb anatomies)—even though, with the exception of gliders, their appendages offer insignificant air resistance. Add photo: Crane with beak in water, and wings raised... and caption

One-foot clawing
It is essential to observe that "ungui-saltation" (claw-jump) is performed with two feet or with only one is relatively immaterial. A one-foot leap is equally effective in generating a power flap by both arms, although some asymmetries of body axis and arm motions may be generated. Such an act can be easily performed by anyone, demonstrating that even in jumping with only one leg, as long as the other foot delivers a downward slash, energetic and simultaneous downward flap by both arms is absolutely unavoidable. See fig. 200 and  Appendix: Human demo of clawing. Fig. km and Cockfight. 
Clawing without saltation

Even without actual saltatory lift from the ground, the rules of CR ensure that the execution of claw strike with only one leg generates a lift stroke by both arms. When jumping is absent we may call the behavior "unguictus" or claw-striking.

Demonstration by human sitting in chair
Here we see the unavoidable automaticity of limb coordination in that either the arms or leg pairs (or even only one of a pair) will generate a reaction by both of the other pair.

1. If  sitting in a chair, we execute a "clawing-jump" motion with only one leg, both arms will respond with a flapping movement.

2. If we execute either the leg "clawing-jump” or the arm flapping motion, whether with the right or left or both appendages, the other pair will respond.

3. Flapping occurs as well even one merely stands and delivers a claw strike with one foot. Fig 000

Transition phase
Why is there a period of parallel symmetrical CR, a wing-leg extension-flexion behavior between liftoff and true flight? What is the physioological change that occurs? Details are given in the chapter Explanations: see Segmental analysis...of claw-jump?) For now we can briefly say that through analysis by human experimentation this question can be answered. Relying on human replication is supported by two fact. First, as we have seen, the CR governed kinematics of human limbs are shared by birds, the only other true bipeds in existence, and second, the build of the forelimbs of all terrestrial vertebrates are fundamentally the same and they possess the built-in limb segment torsions that are the source of the flight stroke. 

Human demonstration revealing the transition phase

If we perform a claw-jump, either with one or both  feet we can note that there is a change of location of active tension in the body as the initial jump phase transforms into a clawing phase. Leaving more detailed coverage to the Explanation chapters, here it is enough to say that a change occurs from an primarily ventral body muscle  exertion to a primarily dorsal muscle exertion. 

The transition between the two modes is a mechanical necessity. The changeover includes: 

1) altered body, neck and head angles, locking of the posteriorly rotated femur or entire flexed legs, so that the otherwise terrestrially mobile body, once in flight transforms to a horizontally traveling set rigid aerodynamic object. 

2) This changeover is also the act of switching from a primacy of ventral to dorsal muscular primacy the body musculature. (Details discussed in the section Explanations). Primacy by a muscle means that the action of that muscle provides the basic, stable region of reference against which another force can perform its action.

4) The transition is minimal and brief in small and/or light birds, where even a single jump can provide lift and sufficient velocity to convert to full flight position. For the heavier and larger birds, such as eagles, herons, pelicans, crows, etc. the takeoff-to-flight transformation is gradual, lasting several strokes and exhibits a number of cyclic jump-flap motions.

3) The change involves a shift in the referential ground of force. In the jump the force of the mobile body is directed against the stable substrate. But the clawing action of the legs is referenced no longer against the ground but against the body, which now momentarily becomes immobile and rigid. See fig. 000

4) There is also a change in segmental loading. See chapter Explanation).

@Bold/underlin@Present day bird takeoff — claw action is omitted

As flight arose through selection from liftoff, the original clawing element could be omitted, reducing the striking leg movement to a mere jump. Thus modern takeoff is no longer unguisaltative. 

5.  CLAW–LEAP and  FLAP

Relying on the inherent nature of coactively coupled leap-and-flap action, we can certain that either the forelimbs or the hind limbs can initiate the coupled action of the two.

Question: Now let us return to the cockfight, and to our question: Are the birds flying as they flutter up clawing at each other? 

The answer is ambiguous:  

a) the birds may be flapping their wings to lift themselves for gaining suitable height for applying their talons . . . or . . .

b) the birds may be merely automatically flapping their feathered arms as they leap to apply their talons.

But if we extend the scenario into the evolutionary past we can ask: when did the bird or bipedal protobird lineage first engage in clawing aggression? Fossil evidence, the abundance of clawed dinosaurs, the importance of claws in their survival, where there was even specialization in claw structuring, it is reasonablly well assures us that the protobird, and even other bipedal dinosaurs would employ ungui-saltation in aggression, and so once moveable feathers appeared along their arms, spontaneous evolvement of flight was imminent.

2. Claw aggression —jump to lift or jump to claw? was COCKFIGHT

Considering that hind claws are the primary weapons of birds we might look at cases of birds fighting primarily with their hind claws such as in classic cockfights.

The two birds strike at each other with their talons, leaping and also flapping their wings. They seem to be engaged in a mixed activity of clawing, leaping, wing flapping and shorts bursts of lift and flight. The wing movements do automatically serve to distract the attention of the adversary, but they also specifically enable the bird to strike with one or both taloned feet, reaching the upper parts of each other's bodies.

Since to apply the talons the legs must leave the ground, the wing action appears to allow momentary lift the birds only towards this purpose. However, in view of the CR based claw-jump mechanics we can ask: do the birds flap to rise from the ground or do they flap because they are performing claw aggression? These two options are actually inseparable, as they are two parts of a single whole. 

Thus, as mentioned above, if we could see the evolution of takeoff in reverse, we would, if CR worked in dinosaurs, see a protoavian biped with feathereds arms, and even without the acquisition of feathered arms, leap and flap when engaged in unguisaltatory aggression. If this scenario is convincing, then a convincing notion for the source of flight has been identified.

IN this section we can examine video data of human simuilatiojn of jump and claw-and-jump actions.

Human replication of claw-jump without arm flexure/ Support in human action
All vertebrates share the basic CR patterns. In teleost fish parallel and alternate strokes by the pectoral fins are present, especially when crawling on land. cf. lung fish or mudskipper, see figures 000. Due to this commonality, therefore, since  humans are bound by the rules of vertebrate limb coordination, when we attempt to perform limb motions of other animals, our actions closely duplicate theirs. For instance, both  one-leg claw-jump with or without arm flexure can be replicated by us, and the automaticity of the co-rotations becomes readily perceptible.  

0A. Replication of claw-flap by humans
Avian arms are specialized for precise aerodynamic action and can travel through a larger range of posterior rotation than humans. The following experiments shows that the basic claw-jump plus arm-flap  behavior of birds is also built into human kinematic design.

The importnat differnece betweemn human and bird forelimb behavior is that the human arm in the resting upright stance hangs against the body, while in the resting state the avian forelimb (as well as the hind limbs) is flexed. In stances other than erect, the human forelimb and legs also both flex to cvarious degrees. 

Therefore, human replications of avian wing actions may be initiated with either straight arms of flexed ones; in either case the affinity with corresponding avian functions is evidenced, still, the flexed configutration yields the closest parallel.

Human simulation of general avian arm flexion—demo in 2 parts
1. Body configuration determines arm rotation configuration.
Setup: a) we gradually lean forward, b) with uniaxial head and thorax (with head and thorax in the same axis), c) with pectoral girdle (shoulders) relaxed, d) keeping the thighs and legs vertical, e) and with dorsal muscle primacy, i.e., with the back shaped concavely, we can note that the arms spontaneously flex and adduct to the torso. This appears to be an exact replication the typical stance of quadrupeds standing on their hind legs. Birds appear to have further developed this behavior.

2. Jump and claw-jump with flexed arms initiates arm flap
Starting in the same tilted position, standing with the flexed arm resting state of birds, we now respectively perform simulated jump and jump-and-claw hind claw attack. The results are: in both experiments the arms automatically flap, laterally opening wider apart than in normal leaping, and they trace a figure-8 path, quite like a bird's wings in flight, although not extending posteriorly as far as bird's arms can.  This demonstration closely (perhaps homologously) replicates avian functional folding of the wing as performed by a human: flexed against the body when not flying, and laterally flapping when leaping, clawing or taking to flight.  See drawings in figures AA and BB.
Examples are numerous where mammalian quadrupeds, standing upright on hind legs hold thier forelimbs in fully or partially flexed position against the thorax. This is typical of hopping mammals such as kangaroos, hopiing mice, jerbils, and cursorial ones such as horses, bears, dogs, cats, mongooses, rabbits, rats, etc. The same parallel asymmetric CR mode is typical in human skipping.  Fig AC, AD. Whether the bipedal dinosaurian protobird followed this pattern is not verifiable, but an experiment we can perform suggests that if the animal did, it would have a powerful preadaptation for lifting action by the arms. 

Replication in humans: In human behavior this stance is normally the preparatory setting for a relatively small forward directed jump. Standing in this manner, with dorsal muscular primacy, i.e., with the back shaped concavely, and with heels raised from the ground, the arms go into a flexed configuration. fig. AB. The tiptoe position normally taken by us in this action corresponds to the stance engaged by the other animals in the above examples: all cursorial mammals, dinosaurs and birds have evolved their appendages so as to stand on their toes in order to increase running speed. This behavior in humans, who stand and locomote on the soles of the feet, is always a preparatory position for some forward and upward directed action. 

Conclusion: such resting state flexure of the arms in a theoretical bipedal reptile likely the optimal design for generating lifting motion by the arms and is readily replicated by humans. A bipedally running lizard, e.g., the collared-lizard of the Western U.S. holds its forelimbs in the flexed position while running. See ...000 frames...This may allow us to infer that the bipedal dinosaur ancestral to birds had kept this behavior as it evolved from a quadruped.  

22     EXPLANATION  of Claw  as CR jump mode variant

SEGMENTAL LOADING
A. The physiological basis of the downstroke saltation variant
     the segmental tension loading factor     --- PIX from Appendix

0. The femoro-humeral CR of leaping dictates oppisitely directed front and hind limb rotation. But at the pint when the counterrotational saltation phase is done and the clawing phase begins, the forelimbs suddenly move in the same direction as the hind limbs, in a downward swing. The reason for this shift in CR pattern is that in executing a claw strike the action is no longer only humero-femoral, but rather, all segments of the limbs are energized. The legs, feet and toes must tense as well to deliver the force of the stroke powered by the femur and its pelvic girdle musculature. 

 1. The appendage rotations of CR discussed earlier apply only to femoral and humeral rotation against the pectoral and pelvic girdles respectively. During purely F/H rotations by the more distal joints, those of the elbow/wrist and knee/ankle are relatively loose, as the muscles moving these are not significantly tensed, while the femoral and humeral muscles powering their rotations are. In jumping, running or walking, the distal segments more or less "hang" and remain loose as much as possible ready to counter the ground before they tense up. See fig. y
HOVA ??? NEW 2. The reason for the difference in unisegmental (F/H) and tri-segmental loading is in the design of the appendages whereby dorsal and ventral musculature is twisted so that on the various limb segments ventral and dorsal muscles are interchanged. Such configuration enables the limbs to twist correctly to provide propulsion in water and in meeting the ground terrestrially. FIX better

3. The CR pattern is actually determined by the number of limbs and their joints (or segments) involved in action. Action refers to level of energy invested to rotate or hold stationary a particular segment. A limb has three primary segments and associated joints: hip/knee/ankle and shoulder/elbow/wrist. It is variation in the number of joints actively either rotating or energetically held at an angle that determines the direction of the femoro-humerally rotating limb. This kinematic behavior can be called segmental loading.

4. If only the muscles of the upper arm and thigh energize to cause limb rotation against the pectoral and pelvic pivots, then the arms and legs move in opposite directions, with unisegmental loading.  see dia 4
5. If the combined muscles of the upper and lower arm, as well as the those of the thigh and leg cause the limb rotation, then the arms and legs move in the same direction, with trisegmental loading. see dia 5
7. During the claw-jump or "unguisaltative" maneuver, however, the knee and ankle must be a relatively rigid structure to support the slashing power for the descending leg, and so the rotation is influenced by muscles controlling these limb segments as well. Most importantly, in this situation the femoro-humeral rotations are no longer counterdirectional, but unidirectional. as in dia 5
The musculoskeletal mechanics underlying the control of rotational directionality is covered in more detail the Explanations/segmental loading chapter of the material.

8b. Unidirectional rotation occurs in human actions: e.g., in the slow, aimless sauntering, with stiff, outstretched legs, done by younger boys, seemingly to pass the time in boring situations. In military goose-step the same behavior occurs, but with the rigid legs and arms. Movements in ballet or other dances regularly exhibit the same. It also takes place in the pace (or amble or rack) of (racing) horses and is also called the fatigue-gait because tired quadrupeds or bipeds (humans) walk with legs and arms rotating unidirectionally.      

Stairs demo (of the segmental loading factor)

8c. Walking on stairs demo —see diagram 000. This anomalous mode of limb locomotion is easily discernible in a simple demonstration: ascending stairs one stair at a time produces femoro-humeral counterrotation, whereas moving up two or more stairs at a time causes unidirectional rotation. Why? Because in the latter action all three segments of the leg must be elevated and rotated to reach much higher than in the former. Other instances include: high jump, behavior of legs when throwing or striking objects, etc. 

Fig. Soccer 

This illustration exemplifies the effect of segmental loading in soccer action. While running and rolling the ball the arms and legs move alternately, when preparing to kick the ball, with fully tensed leg and foot, the ipsilateral arms, equally tensed arm moves unidirBrief explanation
ectioanlly with the active leg.

Dorsal-ventral limb action --- Segmental load explained

To enable the segments of a limb to axially rotate/twist independently,  the muscles connecting consecutive segments are directed not in an axially straight line, but rather, diagonally. Roughly speaking, a muscle originating on the right side of an upper segment would insert on the left side of the adjacent segment. Nature has thus designed segments of vertebrate limbs to twist as they flex or extend. IN this way, the dorsal or ventral forces of the girdle moving the proximal segment will exert twisting movements on the limb segments. 

Dorsal and ventral refers strictly to division of the muscles of the thorax . Limb muscles are called only extensors and flexors, but the muscles of the girdles are thoracic—embryologically of mytomic origin, while the muscles of the lower segments are the true limb muscles and they originate from mesenchyme—and they simply extend their movements into the upper segments of the limbs. The girdle muscles, can also be considered humeral and femoral muscles and therefore, in the mechanical sense, these extend the physical actions of the dorsal/ventral muscles of the girdles into to more distal/lower limb segments. 

The action of the proximal segments, femur and humerus are of higher rank, are more primitive and mechanically more powerful and perform the most basic appendage action. Fins rotations, controlled only by girdle muscles are the evolutionary source of appendical movements.

(??Mechanically speaking, he design of the limbs is functionally built on the basis of girdle muscle behavior.)

24

The hind claws  (>Refine4.sam)











Claws (add claw illustrations)

The topic of claws needs discussion at this point. The relative importance of claws for dinosaurs is well demonstrated by the fact that claws can be found  as important weapons of aggression or defense in both vegetarian and carnivorous ones. The specialization in retractable claws and distinctly deadly sickle design present in the small running dinosaurs (dromaesaurs) underscores the significance of this primary weapon. Claws were generally prominent weapons and tools foremost families of dinosaurs. Some vegetarian dinosaurs often had large claws, e.g., Massopondylus and Therozinosaurus. The carnivorous dinosaurs, especially the smaller ones regularly were equipped with ungula/claws, for example, Dromaesaurus, Velociraptor, Troodon, Deinonychus, Saurornithoides, Stenonychosaurus. The importance of claw weaponry is emphasized in that the last four possessed enlarged sickle-shaped claws on the second hind toe. Among the feathered dinosaurs we can list  Sinornithosaurus and Byronosaurus which had enlarged second hind toe claws/unguals, Sinosauropteryx, Caudipteryx and Beipiaosaurus, with front and hind feet equipped with large claws.

Ratites
For ratites, which according to prevailing opinion, closely resemble the preflight protobird in anatomy, and probably in behavior, the claws of the hind feet serve as major weapons. Importantly, hind claws were equally prominent armament for the bipedal carnivorous, and even some herbivorous dinosaurs, and had undergone considerable specialization in some cases, cf. Deinonychus and the many others. Thus it is highly probable that the protobird significantly fought with its hind claws.







Deinonychus instance

 Deinonychus, representative of a successful group of swift dromaesaurid carnivores is a good example of how the combination of leaping and claws offer a powerfully selective function for arriving at lift. Such a small carnivore, about three and a half feet tall,  hunting in packs, and would naturally swing its arms in a CR mode when leaping high to sink its hind claws into large prey. The energy of its arm movement would directly vary with the force of the jump. Although Deinonychus is apparently too large to have achieved liftoff, smaller cursorial dinosaurs with feathered arms and prominent front or hind claws could have combined aggressive or defensive leaping behavior with the lift surfaces of its feathered arms and offer a convincing basis for the appearance of lift. [However, the case of sickle-shaped or otherwise specialized hind claws are not necessary for this development.] 

 Even though attacking with hind claws is the better possibility, applying front claws likewise immediately produces flight movement in the arms, which would due to CR and actual practice would entail some jumping action.    & feathered arms need to open and close to protect the structure.
_____________________________________
From UnifBird 3











Claws
All living terrestrial animals, above amphibians, excluding reptilians, possess claws, hooves, or nails. These have many functions: to passively protect the ends of the digits, and actively, to assist in holding the substrate in locomotion, in scraping, scratching, digging, perching, manipulating objects and food, and they also serve as weapons of aggression. This applies to extinct animals, including dinosaurs, and avian ancestors. 

The importance of hind claws.  The claws of the forelimbs are no doubt important tools in survival of bipeds (excluding those that have hooves or nails), but the claws of the hind leg have special significance for bipeds for three reasons. First, the hind legs are, in fact, no longer "hind", but frontal appendages. In a biped the appendages are in approximately the same plane; their difference lies in being upper versus lower appendages. Unlike in quadrupeds, here the hind claws are directly available to be applied at an antagonist. Second, in addition to this availability, the hind leg in a biped tends to be the larger and the longer of the two pairs of appendages, therefore more powerful and of greater reach. Thirdly, the hind claws are at an extremity of the entire body, so wielding them keeps the rest of the body from the opponent's weapons. Examples of such importance in hind claws of bipeds are shown in ratite birds, and kangaroo family (Micropodidae 0>0!)

In extinct animals. The bipedal theropod dinosaurs exhibit hind claw weaponry  famously. At the largest size range, the carnosaurs Allosaurus, Tyrannosaurs, etc. relied so much on their clawed hind legs that they have were able to vestigialize the forearms. In the medium and small size range we have the Coelurosaurs, including the maniraptorans, such as Velociraptor, the group which in current opinion possibly gave rise to birds. Among the most predacious of these, we find extreme adaptation in the use of the hind claw; Deinonychus notably possessed the so-called sickle-claw, an enlarged and independently rotatable weapon. In more recent years many more dinosaurs with specialized claws have been discovered. List' em !!
HIND CLAW in fossil birds and birdlike dinosaurs. Hind claws are found on all fossil birdlike dinosaurs and fossil birds known to date: Archaeopteryx, Sinosauruopteryx, Protarcheopteryx, Caudipteryx, Confucianus dui and Confucianus sanctus have strongly claws hind legs. Rahona ostromi, if the bones attributed to it are from them same animal, was a bird that shared with Deinonychus a sickle-claw on its second toe. Such specialization focusing on claws found on at least two anatomically related species indicates that the hind claw was the fundamental weapon bipedal coelosurian birdlike dinosaurs.

The grabbing function in claw aggression related to sitting on branch.
fig. 09 Add here (new): birds foot grabbing branch in rest is a claw action without release. When a raptor grasps the prey with its talons, it is executing the same action as when landing and grabbing a branch. Therefore, the clawing action is what immediately precedes a holding action. 

Fig. 10 is a sequence of a sea-eagle prey capture. Frame 4 clearly shows how the claws grab with the wings in maximal flexion, while in frame 5 the legs, now holding the prey extend as do the wings.

______________________________




Chronological  Sequence
Add new text here

OLD=       >Refine4.sam

Chronological sequence  THIS is pbb superseded by Chronological Chart of 8-09 (?)

6. Thus, as inevitably determined by CR mechanics, if the protobird was subject to those rules and used claws aggressively, and if it had feathered arms, then it would have incidentally achieved lift while doing no more than performing precisely what fighting birds today do and probably always did. The proposal that birds independently invented the "claw-jump" would hardly withstand Occam's razor.

Such a behavior can lay down a continuous chronological line of liftoff evolution, based on a significantly selective behavioral function. In competitive combat and display the altitude, control and power of downstroke saltation along with the evolution of feather lift surfaces would be crucial measures of fitness, likely to give rise to rapid (punctuated) evolution.

9.. Now we can see that the intermediate transition phase of limb counter-rotation mode between ground-based liftoff jump and full flight is a period of CR mode change. The transition between the two modes is a mechanical necessity. The changeover includes altered body, neck and head angles, posterior locking of the flexed legs, and the otherwise terrestrially mobile body, once in flight, transforms to a horizontally set rigid aerodynamic object. (As discussed in the Appendix, this changeover is the act of switching from a one-segment to a two-segment limb tension loading.)

  The transition is brief  in small and/or light birds, where even a single jump can provide lift and sufficient velocity to convert to full flight position. But for the heavier and larger birds, such as eagles, herons, pelicans, crows, etc. the takeoff-to-flight transformation is gradual, lasting several strokes and is, fortunately for our argument, readily observable. The transition when taking off from a height is, of course, correspondingly more rapid. 
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The Uniformitarian Evidence

Expanded this! more recent stuff  / must be new, there is no more old left

 The unified and universally present coaction of clawing and arm flapping in aggression by birds can then be taken as uniformitarian evidence fir the survival of this evolutionary development. Two fighting roosters, or any two birds for that matter, reenact the origin of flight, for if the feathers are taken away, the birds would still flap their arms as they leap up to strike with their hind claws. (See attached clip of eagles fighting in the air and still photos.)

>Refined4 
The uniformitarian aspect—"the present is the key to the past"

If birds have continuously been engaged in jump-and-claw action from a time even before they took to the air, then we can reasonably say that such behavior is the uniformitarian manifestation of flight evolution.    

_____

NEW Add where? Dorsal-ventral limb action --- Segmental load explained

To enable the segments of a limb to axially rotate/twist independently,  the muscles connecting consecutive segments are directed not in an axially straight line, but rather, diagonally. Roughly speaking, a muscle originating on the right side of an upper segment would insert on the left side of the adjacent segment. Nature has thus designed segments of vertebrate limbs to twist as they flex or extend. IN this way, the dorsal or ventral forces of the girdle moving the proximal segment will exert twisting movements on the limb segments. 

Dorsal and ventral refers strictly to division of the muscles of the thorax . Limb muscles are called only extensors and flexors, but the muscles of the girdles are thoracic—embryologically of mytomic origin, while the muscles of the lower segments are the true limb muscles and they originate from mesenchyme—and they simply extend their movements into the upper segments of the limbs. The girdle muscles, can also be considered humeral and femoral muscles and therefore, in the mechanical sense, these extend the physical actions of the dorsal/ventral muscles of the girdles into to more distal/lower limb segments. 

The action of the proximal segments, femur and humerus are of higher rank, are more primitive and mechanically more powerful and perform the most basic appendage action. Fins rotations, controlled only by girdle muscles are the evolutionary source of appendical movements.

(??Mechanically speaking, he design of the limbs is functionally built on the basis of girdle muscle behavior.)
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Dinosaurs and leaping

 What significantly  selective jumping behaviors can be described to a dinosauran ancestor of birds?

 Saltation occurs in four carnivoran behaviors, all of which are fitness selective: locomotion, hunting, display and aggression. 

 Locomotion: To change location between higher and lower substrate levels, such as uneven ground, rocks or slanted trees. etc.

 Hunting: To possibly leap to catch flying or jumping prey, for example, insects. This action is possible but not likely, as it is not often seen in nature.

 Display: To exhibit physical fitness. Leaping in this case would, by temporarily increasing height would call for attention, and would probably be directly related to some other more significant fitness. For example, leaping in a bird's display is meaningful since this action is  part of takeoff and aggressive or defensive action.

 Escape: Leaping can play a role in escape and defense from a strikes. Leaping to higher ground or tree surface is possible but not general enough since such objects are not universally present.

 Aggression: This application of saltation is most significant because it is a rapid and highly decisive action in fighting and escape. The outcome of a leap may immediately decide position in rank, territory, mating. Quality or timing of a jump can injure, kill, drive off a rival, or it can avoid or reduce injury received. Aggression clearly appears to be the behavior that offers the greatest fitness selective role to saltation.

 The significant tools of aggression related to leaping by a small dinosaur are a) the jaws and teeth, b) the front arms and claws and c) the hind legs and claws.  

 Leaping by a dinosaur may likely occur in three important actions: aggression/defense, locomotion and display. Among these three aggression is the most productive choice because it brings in a most essential behavior: the role of jumping in applying claws in various forms of attack. NEW: We have all seen birds clawing and jumping in aggressive bouts.

end of Batch-3

_________________________________________

To supplement the above four example of P/S or parallel-symmetrical CR mode  we may look at the following additional examples.

Pelican text
This is an example of the parallel symmetrical CR in the takeoff from water by a pelican. A note on terminology: in active full flight, but not in voluntary diving, the wings never fully complete close and adduct to the body, so in takeoff the lowest vertical wing position, the point where downstroke turns into upstroke, can be considered the flexed position of the takeoff wing action.

The contact sheet shows 14 selected frames of a full sequence from which the enlarged frames document are drawn. These span two wing flap cycles. Frames 73 and 82 are full extensions, frame 80 is full flexion. the remaining frames are intermediate positions.

Herons text
In these sequences we can observe the parallel symmetrical CR mode, going through several cycles in the takeoff by two herons.

These frames appear to indicate that at least certain herons, (family Ardeidae) which are large, long-legged water-birds do not need to run to take off, although birds of similar characteristics, like flamingos (of the related family Phoenicopteridae) typically do. Perhaps while the birds in these frames initiate flight standing on a log, those standing in water need to run because in stationary jumping their feet may encounter water resistance, and a lack of jump support, or reduced ground reaction force, of the muddy lake bottom, reducing the initial speed.

Heron on log (Best Heron)
This is a heron taking off from the solid substrate of horizontal tree trunks. The sequence covers a 1-1/2 wing beat cycle. Frames 122, 129 and 132 are the high and low wing positions of a flap cycle, and they follow the P/S mode configurations.

For animated action of the full sequence of 38 frames see section Movies/Best Heron. Manually step the sequence the frames in the computer viewer fast enough to create animated movement. Such examination affords forward and backward as well as slowed motion. 

Heron on Branch 

This is a heron taking off from a horizontal tree branch. The sequence of 23 frames included on this page covers three wing beat cycles, beginning with the lowest wing position. The P/S positions of wing and legs are illustrated in the selected enlarged frames: frame 32=extensions, 37=flexions, (and 42=extensions, 47=flexion, 48=extension, 52=flexion, and 56=extension). The last four frames listed are only found in the full sequence of 56 frames in the section Movies/Heron on Branch, which shows four wing cycles starting at maximal extensions of appendages. For animated action of the movie sequence move the frames stepwise in the computer viewer fast enough to create fluid movement. Such manipulation allows forward and backward as well as slowed motion. 

Sturnis
This set of pictures from the experiments by K. D. Earls is a record of a small passerine bird of small size and weight (c. 70 g or 2.47 oz.) which, due to its efficient weight-to-wing surface ratio can become volant with a single jump-flap cycle. Still, the parallel-symmetric CR action is evident. The initial jump generates a full wing and leg extension at 103 ms., followed by a maximal takeoff flexion at 151 ms. 

In fig. 0 the longitudinal axis of the lower leg (or fibula-tibiometatarsus) through the timing frames 108 to 151, a complete wing stroke cycle, is indicated by a series of lines. This line progressively tilts backward indicating a definite gradual flexion of the leg. The similar flexion of the foot (...) is also present, but not graphically marked. Both of these inclinations exactly correspond to the extreme rotations of the wings, highest at 108 ms, and lowest at 151 ms, and thus indicate the presence of CR P/S.

Frame 175 is the second iteration of high wing position, but the jump-flap phase is likely finished in just one cycle, enough to place this small bird into the full flight mode and so the feet do not return to the angle of the 108 ms jump action frame. The record does not provide data on the events subsequent to the 175 ms. mark, but it may be that full flight is reached after that moment. (LOOK up KDE article!!!) 

It may be said that the leg rotation is merely a change to the flexed leg flight configuration from the initial leg position in the takeoff jump which propels the body ahead of the legs, but the greatest flexion of the legs also coincides with that of the wings: and this exactly what agrees with what the rules of CR dictates.

To Claw -Two cockfights
Full limb extension in claw strike
3. The bird on the left is engaged in a clear example of full wing and leg extensions during a one-claw strike. The non-striking leg is not visible but may be assumed to be semi-flexed since the ipisilateral is in that position.

4. In this cockfight  the bird on the right goes through an extension of the right leg and right wing in a claw strike.

3. Partially flexed talon strike—Old white cock
The bird on right is leaping and preparing to strike with  right leg and right wing flexed considerably. The left, or jumping, leg is less flexed, while the left wing is masked, but assumedly is in a partly flexed position dictated by the CR during the specific kinematics of the moment.

4. This action is practically identical with the previous one. The fact that the right leg is the aggression tool in all four examples might suggest that the right foot talon is the typical weapon of the jungle fowl (Gallus gallus).

Osprey
It may be objected that this raptor times its action and coordination of legs and wings. Thus, it raises its wings to keep them from hitting the water and extends them vertically to enable the largest stroke path in order to gain lift carrying the added weight of the fish. This is true, but the this limb configuration is also CR P/S behavior, which obviously allows precisely the action necessary in this type of prey acquisition. With a different set of CR rules the bird would utilize a different mode of capture. It developed such a behavior because it was already built into its physiology.

Eagles 1.
The left eagle has fully extended its wings and legs, and feet. The CR dictated behavior that the bird employs emphasizes the that even while in an aerially useless position, with body in a plane parallel to the ground, the P/S mode rules apply.  The eagle on the right shows partly extended it wings and legs.

Eagle 2.
The eagle on the left is extending both its wings and legs, but not maximally. In terms of CR this is because the feet are grabbing onto the feet of the antagonist, and so are in a flexure state, and the wings are also not fully vertically extended.

Hawk and vulture
Tracings of selected frames from Muybridge, Animals in motion. 174 Fish hawk, 176 Turkey vulture. Both are examples of synchronized extension and flexion of  parallel-symmetrical CR.

Adjutant
Whereas the preceding flamingo data documents the anomalous P/S CR, the adjutant in this sample engages not in limb-to-limb coordination but in limb-to-neck coordination. There is an exact correlation here between maximal and minimal dimensions of both femoral and neck behavior. Simply from a geometric viewpoint of axial body length, an element of balancing may be a factor, but as illustrated earlier (p. 000) CR can incorporate such input. 

S. American Cranes
Here is a scene of a whole flock of cranes taking off. Each one is at some phase of takeoff action, some probably approaching full flight, but still discernible is the cycle of extension and full flexion in several. One such, marked with an arrow, appears shows extension in frame 44 and 50. Flexion occurs in frame 47.

 Although the femur is covered by the wings in frames 48 and 49, in frame 47 it is still visible and its angle relative to the body can be seen to be smaller than in the extension phases. The initial takeoff behavior of these cranes is not included in this data, and the cranes are already in the air, therefore we cannot know how much leg flexure occurs at that time. At the point in time recorded here either the legs no longer flex maximally, or perhaps even in the initial takeoff jump the elongated legs of such water birds may inhibit greater flexures.

_______________________________

Additional text and captions         11-20-07
TO movies: Batch 31 p7---

Stationary one-leg claw strike without jump and without initial arm flexure (PlainClaw2.cdr)
This is set of selected movie frames illustrates a stationary left leg unguictus/claw strike. It shows even in the absence of both leaping and arm flexure the arm flap action is still inherent. As in all demonstrations offered in this book, this action is entirely spontaneous and replicable. The important observation to be made is that the arms execute a flap during this action, even though no jump is involved. This supports the notion that the protobird would engage in potential lifting behavior through simple aggressive claw manipulation.

IN this side view record the vertical travel of the arms is most clearly visible. The coronal aspect of the action, or the width of lateral arm separation is shown in the next frame sequence (000) seen from a frontal view.

The left-right asymmetry of the leg behavior adds only a partial corresponding asymmetry to the arm movements, thus a lift potential, even if asymmetrical, is present.

The absence of avian flexed arm setup indicates that such behavior was is not necessary to generate flap movement.

Stationary one-leg claw  strike with jump and with initial arm flexure—frontal view (FacingClawJumps
Initial note: the validity of the following exepriments, namely that the arm behavior is automatic and not consciuously inserted, can be judged by replicating the actions.

The frame sequence shown here was selected from a video clip and it presents unguisaltation with arm flexure. Although this flexure is minimal in comparison to that in a bird, it is allowable since the protobird, just as a modern during when in an aggressive confrontation will not keep its arms fully folded but rather in a state ready for action. The primary clawing leg action produces a secondary arm reaction which is a potential lift movement. The arms do not reach the vertical height of the preceding data, but they significantly abduct laterally, resembling the action of the fighting cock in fig. 000. Where the bird LOOK UP! had one leg semi-extended. 

We can note that while there is asymmetry between the leaping and the calwing legs, the arms nevertheless remain symmetrical. Both in this and previous sequences the rotations of the hand plane and the opening of the fingers are analogous to the way a birds arms and feathers open and spread in a flight stroke. This innate mechanistic wrist and finger behavior enables appendicualr propulsion in air and water by cyclically varying the propulsive surface area and derives from pectoral fin action of fish.

_________________________________________

To Batch 1 p. 3a / Eagle takeoffs

1. Bald eagle action between initial takeoff and full flight. (National geographic?)

2. Bald eagle during same action. (Tracings after Muybridge...)

This illustration, traced from Muybrdige... is a good example of correlation between arm and leg motion in human jumping, which was recognized by the first to offer such action as the origin of flight, see Caple et al. In our case it is important to see that both avian and human behavior exhibit the same appendicular behavior.

______________________________________________________

Batch 31  The bird movie sequences
The following series of frame sequences are taken from documentary movie data as well as from one scientific study (KDE). The frames can be seen in animated form using the frame sets in the accompanying CD.

Each set represents a contact sheet of a sequence as well as selected frames that feature maximal appendicular extensions and flexion phases in avian takeoff. The examples include: the larger golden eagle, fishing hawk, turkey vulture, herons, flamingoes, pelican, barn owl, Java dove, cranes and the smaller marbled godwit (photo only) and European starling (Sturnis).

This data presents incontrovertible evidence that parallel-symmetrical CR occurs in bird takeoff without exception.

Golden eagle. The takeoff by this bird gives particularly detailed data for the P/S CR mode. The animated version shows several clear alternating phases of extensions and flexions as the bird flies toward the camera. The enlarged frame selection (no.'s 40-57) illustrate extension, flexion and intermediate positions.

Marbled godwit flock takeoff
The photo depicts a flock of marbled godwit in tghe process of taking off from the ground. The body position of the bird near right bottom Indicates that it is still on the ground, altoulgh its feet are not in th picture.  Several instances coordinated maximum and minimum extension wing and leg phases of the takeoff activity are evident, and are indicated by arrows. Some of the birds are in various intermediate states of between the two extremes.

Captions for batch 31 p. 3  The old picture column with new egrets
Cocks fighting: the bird up in the air is striking with its claws, extending its wings. The asymmetry of the legs has a corresponding asymmetry of wings.

Cranes threatening each other with claws (from Attenborough...) The degree of wing extension and  flexion for each bird matches that of the legs.

Hawks in aerial battle or display (?) The vertically held wings serve no aerial purpose here,  they a now configured in a claw-jump format.

The egret on the right, with wings and legs vertically extended exhibits the P/S movement as it delivers a claw strike with both feet.

CHRONOLOGICAL SEQUENCE
Outline
This chronological sequence outlines the development of flight in 3 steps:

01. Inherent biped behavior of claw aggression always generates forelimb flap.

02. When feathers on arms evolve lift automatically appears.

03. Selection develops lift into flight.

The sequence allows placement at appropriate stages for various alternate theories.

Steps in chronology

Step 1.

A.1. The relatively small cursoiral dinoasuran biped possesses both CR limb kinematics and the behavior of claw aggression.

A.2. Whether applying claws from stationary stance or from a jump using one or two legs, 

A.3. the powerful action of the arms, in accordance with the rules of CR generates an equally powerful arm flap.

Step 2. Feathers

B.1. The evolution of feathers on the body and arms, perhaps initially a display or thermoregulative function, during a powerful flapping sweep of the arms,

B.2. possessing the flight stroke path inherent in terrestrial vertebrate CR mechanics,

B.3. produces primitive lift.

B.3.1 The aerial lift behavior may be applied to mating or aggressive display (cf. Cowen and R)

B.4. Selective optimization of lift function passes over the clawing aspect and substitutes, or retains, jumping to assist the lift power of the arms. (cf. Caple and KDE)

Step 3. Flight

C. Various selective applications to vertical lift appear:

C.1. Escape to or predation up in trees (cf. Dial - WAIR)

C.2. Predation from heights (cf. Garner et al)

C.3. Gaining of new niches formerly unavailable—trees, rocks, heights.

C.4. Acquisition of horizontal aerial locomotion ability

The end

