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Relics of a simpler epoch
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Bullywug

The bullywugs are an ancient batrachian race of bipedal monsters which inhabit wet places – rainy forest, marshes, damp caves, or virtually any other place which is shady or dark and has water nearby, for bullywugs need to dampen their skins from time to time.

Unless encumbered, a bullywug is able to swim rapidly.  Even with encumbrance, a bullywug can swim at 9” speed.  Likewise, with or without encumbrance, a bullywug can hop forward 3” or upward 1.5”.

A hopping attack can be made by bullywugs in hand-to-hand range or as far distant as their 3” hop.  In doing so, the creature adds +1 to its ‘to hit’ die roll or rolls.  If it is using an impaling weapon, the bullywug delivers double damage as a result of a successful hopping attack.  This is their preferred means of attack against targets their size or larger.

In addition to their hopping attack with a weapon bullywugs are also able to attack targets smaller than themselves with their sticky tongue.  This sticky member gives giant frogs a +4 to hit but does no damage.  The tongue is used to draw prey to the frog’s mouth.  If successful the target takes automatic 2-5 hit points of bite damage per round until either it or the bullywug are dead.  Note that victims thus trapped by the tongue of a bullywug can use only Class D weapons. 

Bullywugs have a chameleon like power; their skin coloration can by grey, green, or brown in light or dark shades.   Thus, if motionless and in an area which allows use of camouflage power, a bullywug is 75% unlikely to be noticed (this applies to infravision as well, as the color alteration also alters body heat).  When attacking unnoticed from camouflage conditions, the bullywug has a 3 in 6 chance of surprising its victim (5 in 6 if hopping or using tongue to attack).

Note that a weapon can be set against a hop just as against a charge (which, in effect, a hop is).

If 30 or more of these creatures are encountered, there will be at least 6 large individuals of 10-13 hit points (effectively a 2-dice monsters) doing +1 damage on all attacks.  

Those using armor etc. will also have a 10% chance per ten creatures in the group of having a tribal shaman of 11-14 hit points.  

Groups of 60 or more will have an elder of 16-19 hit points which does +2 damage on all attacks.

Bullywugs work freely with any similarly minded race, particularly the githzerai, kuo-toa, and saurians.  It is this frequent association with other races that generated the unfounded rumors that bullywug-human crossbreeds are viable and that certain degenerate humans dwell in mixed communities with these monsters, serving unnamed things from caverns deep beneath the earth.

The bullywugs have their own, ancient language though many have also learned to understand the languages of the younger races and can converse haltingly in the common tongue of other races, though their vocabulary is rather limited.  They are held in disdain by sahuagin, who will occasionally raid a bullywug lair for sport and out of sheer malice, eating any captive alive.  Lizard men will rarely associate with bullywugs, though there is no open hostility towards them.

||Fiend Folio; Changed Special attacks from Hop to Hop, Surprise; Changed alignment from CE to CN (E); removed comments about “their hopping attacks striking last if they don’t have a long weapon”; added a tongue/bite attack; slightly altered hopping attack; removed “intelligent vs dumb” bullywug; removed claw/claw attacks; changed their interactions and language skills with other races; Grippli equate to the “civilized” or advanced bullywug based on 1st edition descriptions;

Terrain 

Amphibian in nature, bullywug require warm moist environments.  Swamps, ponds, lakes, rain forests, wet lands and other typically low saline content water environments between 95 degrees F and freezing are ideal conditions for the bullywug.  They are unable to function well in excessive heat, cold, or dryness.  Young are fully aquatic and possess gills until reaching maturity.

Weather 

Areas of high precipitation are desirable but any moist humid weather between 95 degrees F and freezing will suffice.

Disasters 

Drought and radical variations in temperature are the most typical environmental disasters facing the bullywug.  They lack the means to adequately adapt to these disasters beyond resorting to hibernation.

Government 

Bullywugs comprise a race so ancient that it predates the need for or development of formal government structure.  When they were first created, they were hard-wired with a strong instinctive behavior that provided many of the benefits of an organized society without the need for civilization. As such, no formal governmental authority exists for the bullywug.  They are bound together as a culture by instinct, though they share a similarity of values and worldview.  An elder or tribal shaman often is consulted for advice or asked to help resolve issues that are disruptive to the group.

Population & Demographics 

Males and females are roughly equal in number and are not differentiated in bullywug society other than their specific roles in mating.

Young, if they were counted, would greatly outnumber the adult population many times over.  However, bullywugs are egg layers and perform no significant parental care.  As such, of the thousands of eggs laid, only hundreds of tadpoles successfully hatch.  Of the hundreds of tadpoles hatched, only a handful reach adulthood and are integrated into a given bullywug tribe each year.

Grippli exist as a sub culture within bullywug society and compose the shamanistic element.  Grippli can be either male or female and constitute approximately 10% of the population of normal bullywug in any given community.

Tribal units (i.e., villages) of bullywug constitute the primary groupings of this society.

Capital & Commodities

Food units, particularly fish, seem to be the currency of choice in bullywug society.

Fish, insect delicacies, herbs (especially those with natural magic properties), small mammals (especially those with natural magic properties) are all staple commodities within bullywug commerce.

Technology (stone/bronze/iron/steel/mithral) 

A race that developed in the ancient epoch, predating virtually all technology, they are born with virtually all of the tools, clothing, and instinctive skills needed to survive. Bullywugs have never relied on technology to any significant degree.  They hold races that require technology for their survival in great distain.  The few tools they make are generally limited to stone tipped spears and knives, darts made from animal bone and feathers, and baskets or nets woven from natural fibers.

Magic (none/superstition/natural/synthesized/low-lv/ common items/mid-lv/unique items/hi-lv/artifact) 

Natural magic is pervasive in bullywug culture.  Many have frequent access to synthesized or low level magic as well.

The grippli shamanistic element contribute their powerful psionic abilities when enforcing their rulings regarding disruptive individuals or, when a community is provoked, to inflict terrible retribution.

Offensive Tactics

Bullywug are not known as particularly aggressive beings and direct involvement in warfare is generally avoided.  When provoked to fight they use their camouflage abilities and surprise to utmost advantage hitting enemies individually or in small groups.  Another standard is attacking and hopping away, often swimming underwater until out of sight, before retaliation is possible.  They often strike against unprepared targets or noncombatant units.  Only when supported by their grippli shamans in sufficient force will they continue an engagement and carry it out to a decisive conclusion.

Defenses (none/militia/warrior/fort/castle) 

Living in environments naturally hostile to organized efforts of most races is their primary defense.  Mud, water of varying levels, thick foliage, and diseases harmful to other races are typical conditions of their territories.  With their natural camouflage and lack of obvious targets, most races would find that driving out a tribe of bullywug means draining the local swamp or otherwise depriving them of naturally desirable habitat is required to dislodge them.

Taxes, Tariffs & Tithes

There are no taxes, tariffs, or tithes in bullywug society though elders or shamans are often compensated for their time when assisting others.

Cycle of activity (day, night, anytime)

Bullywug are nocturnal by nature.

Food

Hunters by nature and instinct, bullywugs eat a variety of live prey.  Most of their diet is composed of insects, small invertebrates, and small fish.

Social order (distribution of wealth, castes, responsibilities, hunting male versus gathering female)

Adult bullywug are equal in almost all regards.  All hunt for their food.  The difference in the size and strength of some bullywug is more an indication of their prowess and success in hunting then any leadership status in their society.

Elders and shamans are accorded respect due to their knowledge of bullywug customs and the wisdom which they provide to the community in both times of peace and, when it occurs, their hunting experience (elders) or psionic power (shamans) in war.

Young are left to survive or die.  In extremely lean times they may even be eaten.  

Other races, particularly githzerai, koa-toa, and saurians live in peaceful co-existence with bullywugs as they seldom compete for resources and frequently are able to mutually benefit from the presence of one another in the face of hostilities from other races.

Marriage and Family:

Bullywugs recognize kinship as a species with others of their race but honor no family bonds.  In truth, given that they congregate during spawning season to lay and fertilize eggs which are then abandoned, no bullywug is able to determine who in the community are his parents or children.

Civilization (barbaric, tribal, nomadic,...) 

As they lack all but the most primitive government and social organization bullywugs form territorial tribes.

Law (anarchy/.../martial) & Crime rate (% chance of being victim) 

There are no true laws in bullywug society.  An elder or shaman addresses disruptive individuals or events only if necessary.

Alignment (lawful/neutral/chaotic, good/neutral/evil) 

A ancient race, Chaotic Neutral (Evil) nature, they have never benefited from changes to the structure of the Multiverse universe or the consequences of any change for that matter.

Neighbors

So long as they are unmolested and others are beneficial to their lifestyle, bullywugs are very good neighbors, particularly to the saurians whom they have shared the Multiverse with peacefully since the beginning.  To races that thrive in a world changed from its ancient beginnings, bullywugs are at best distrustful.  Frequently they come into conflict with the “new fangled” ideas, races, and world that grows more and more alien to them with each passing epoch.

Non-Weapon Proficiencies

All bullywug are born with instinctive drives that provide them with many personal and survival NWPs at the ++ level.  Additionally they are born with a language of “ancient common”, all but forgotten by even the oldest races.  They have a natural gift for interaction with amphibian animals and to a lesser extent other primitive forms of life.

Grippli shamans have a natural gift for understanding planular travel and flux.  This is reflected in the abundance of appropriate NWP in these areas.

They have little aptitude for construction, metal work, or any skills for that matter that developed after the ancient epoch.

Appendix A:  

MMI, FF, MMII or issue as appropriate with stats and info

	
	Bullywug
	Grippli

	Frequency:
	Rare
	Rare

	No. Appearing:
	10-80
	1-10 or 5-30 (in lair)

	Armor Class:
	6
	9

	Move:
	3”//15''
	9”//15”@3”

	Hit Dice:
	1
	1+1

	% in Lair:
	20%
	30%

	Treasure Type:
	J, K, M, Q(x5), & C (magic only) in lair
	Q(x4), I

	No. of Attacks:
	1 or 1
	1

	Damage/Attack:
	2-5 or by weapon type
	1-4 or By weapon

	Special Attacks:
	Hop; Surprise; Tongue
	Surprise; Tongue

	Special Defenses:
	Camouflage
	Nil

	Magic Resistance:
	Standard
	Standard

	Intelligence:
	Low to Average
	Very to Exceptional

	Alignment:
	Chaotic Neutral (Evil)
	Chaotic Neutral (Evil)

	Size:
	S to M
	S (2.5’ tall)

	Psionic Ability:
	Nil FF
	151 to 250 (AC/GJ) 3 minor disciplines


Optional statistics for leaders or special characters (statistics the same for both Bullywug and Grippli)

	Cleric
	Druid
	Fighter
	Paladin

	7
	9
	6
	No

	Ranger
	Magic-User
	Thief
	Assassin

	No
	No
	Unlimited
	Unlimited

	Listed limitations may be used in place of listed information for 'leaders' or other 'special' individuals typical of this culture if the individuals are determined by the DM to be advanceable.



	Exceptional or unique figures, equaling <1% of a population, are not restricted to these limitations.


Racial Attributes

	Race
	Str
	Int
	Wis
	Con
	Dex
	Chr

	Bullywug
	3-16
	3-18
	3-18
	3-16
	8-18
	3-18

	Grippli
	3-16
	8-19
	8-18
	3-16
	8-18
	3-18


Bullywug have an average/normal range of ability scores as follows:

· Strength:  average 9, with a normal range of 8-10.

· Intelligence:  average 8, with a normal range of 5-10.

· Wisdom:  average 8, with a normal range of 3-12.

· Constitution: average of 8, with a normal range of 5-10.

· Dexterity:  average of 13, with a normal range of 12-15.

· Charisma:  average of 9, with a normal range of 8-10.

Grippli have an average/normal range of ability scores as follows:

· Strength:  average 9, with a normal range of 8-10.

· Intelligence:  average 14, with a normal range of 11-16.

· Wisdom:  average 14, with a normal range of 8-16.

· Constitution: average of 8, with a normal range of 5-10.

· Dexterity:  average of 13, with a normal range of 12-15.

· Charisma:  average of 9, with a normal range of 8-10.

Height, weight, age

	Race
	Male Average
	Plus
	Minus
	Female Average
	Plus
	Minus

	Bullywug
	42"
	1-12
	1-12
	39"
	1-12
	1-12

	Grippli
	30”
	1-3
	1-3
	28”
	1-2
	1-2


	Race
	Male Average
	Plus
	Minus
	Female Average
	Plus
	Minus

	Bullywug
	80 lbs
	2-8
	2-12
	75 lbs
	1-8
	1-8

	Grippli
	45 lbs
	2-8
	1-6
	42 lbs
	1-6
	1-6


	Race
	Young Adult
	Mature
	Middle Aged
	Old
	Venerable

	Bullywug
	50-90
	91-300
	301-450
	451-600
	601-750

	Grippli
	50-90
	91-300
	301-450
	451-600
	601-750


Appendix B:  The Gods of the Bullywug

Wastri

(The Hopping Prophet)

Demi-god

Bigotry, Self-Deception, Amphibians
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ARMOR CLASS: -3

MOVE: 18” (3” hop)

HIT POINTS: 129

NO. OF ATTACKS: 2

DAMAGE/ATTACK: By weapon type +2 (strength bonus) or 2-12/2-12 (open hand)

SPECIAL ATTACKS: See below

SPECIAL DEFENSES: +1 or better weapon to hit

MAGIC RESISTANCE: 50%

SIZE: M

ALIGNMENT: Lawful neutral (evil)

WORSHIPPERS’ ALIGNMENT: Lawful neutral-lawful evil

SYMBOL: Gray toad

PLANE: Prime Material

CLERIC/DRUID: 15th level cleric

FIGHTER: Nil

MAGIC-USER/ILLUSIONIST: Nil

THIEF/ASSASSIN: 7th level assassin

MONK/BARD: 8th level monk

PSIONIC ABILITY: VI

Attack/Defense Modes: Nil/nil

S: 18 I: 10 W: 20 D: 22 C: 19 CH:2 (20 as respects amphibians)

Wastri, the Hopping Prophet, Hammer of Demi-humans, dwells on the Prime Material Plane (now in the region of the Vast Swamp). It is he who preaches the ultimate superiority of humankind. While humanoids can serve, demi-humans are fit only to be slain — especially dwarves, gnomes, and halflings. These, with the aid of his gray-clad “Servants,” he hunts with his toad packs and exterminates whenever possible.

Wastri has somehow mutated to become both less and more than human. He is unmistakable due to his batrachian features and odd gait. Yet he can move quickly enough, and can hop for considerable distance with ease and accuracy. He wears no armor, relying on his speed and agility. Wastri dresses in parti-colored clothing of gray and dull yellow. Wastri is renowned for his great glaive-guisarme, a pole arm of +4 magical property with which he harries his prey, especially loving to catch small demi- humans on its long end spike. (Damageis 2-8 +4 +2 vs. S/M, 2-12 +4 +2 vs. L.)

In addition to his normal attacks and cleric spells, Wastri can utter a croak which will confuse (as a confusion spell) all creatures within a 4” radius who hear the sound unless a save versus magic is made. Wastri can in 1 segment cast a warts enchantment which will cover the victim with huge, knobby warts unless a save versus magic is made. The warts make it difficult to grasp any weapon (50%/round probability of dropping), and the charisma of an affected victim drops to 3. The affected individual must also save versus poison or fall into a dejected state similar to paralysis for 2-12 rounds. Finally, Wastri can in 1 round cast a dampness spell over an area of a square mile. The dweomer reduces archery range by one-half, limits visibility to 6”, extinguishes normal fires in 1 round, and reduces the effects of magical fires by one-half. The foggy dampness spell lasts for 5-60 rounds. Each spell-like power — croak, warts, dampness — can be used once per day. He otherwise has powers typical of a demi-god.

Wastri can speak with any amphibians, commanding them as he wishes. He is able to summon any or all of the following creatures, 1 group per turn, once each per week: 10-40 bullywugs, 5-20 giant toads, 2-8 poisonous toads, and 1-4 ice toads.

The creatures will appear 1 round after summoning. Each individual will be of largest size, have +1 hit probability and +1 damage.

Under usual circumstances Wastri is always accompanied by his “Immaculate Image” (a cleric/monk of 12th/6th level who hops as he does), three “Greater Servants” (clerics of 9th to 12th level), and a pair of huge toads (AC 5; HD 5; HP 40; D 4-16).

At the Sacred Polystery, the Hopping Prophet has scores of “Hopefuls” — those attempting to become his clerics. There are also dozens of “Lesser Servants” — clerics of 1st through 4th level. Hopefuls are dun clad. Lesser Servants are robed in gray. All help to breed and maintain superior toads. It is rumored that some of the monsters they breed appear remarkably human, just as some of Wastri’s followers appear toad-like.

Clerics of Wastri above 4th level are able to use a jump spell (cf. the magic-user spell) once per day, at a level of efficacy equal to that of a magic-user of the same level. All these clerics can speak with amphibians as well. 

Worship of Wastri is not common, although it has supposedly spread to the Hool Marshes and possibly elsewhere. Ceremonies honoring Wastri involve sacrifices, strange musical instruments, and croaking chants. All places of worship are dim, dark, and chilly. The credo of human superiority and exaction of rights and duties are always stressed. 
Blibdoolpoolp

“Sea Mother”

Lesser goddess

ARMOR CLASS: -1

MOVE: 12”//48”

HIT POINTS: 310

NO. OF ATTACKS: 2

DAMAGE/ATTACK: 4-24/4-24

SPECIAL ATTACKS: Insanity

SPECIAL DEFENSES: +2 or better weapon to hit

MAGIC RESISTANCE: 55%

SIZE: L (20’ tall)

ALIGNMENT: Neutral Evil (chaotic tendencies)

WORSHIPPERS’ ALIGNMENT: Neutral Evil (Kuo-Toa)

SYMBOL: Lobster head or black pearl

PLANE: Elemental Plane of Water

CLERIC/DRUID: 15th level cleric

FIGHTER: 15th level fighter

MAGIC-USER/ILLUSIONIST: 20th level magic user

THIEF/ASSASSIN: 15th level assassin

MONK/BARD: Nil

PSIONIC ABILITY: III

S: 21 (+4/+9) I: 20 W: 10 D: 21 C: 23 CH: 11

Blibdoolpoolp appears as a large nude human female with a lobster’s head and clawed forearms.  In general, she hates all humans, demihumans and humanoids for driving the Kuo-Toa into the underworld.  Worshipers regularly sacrifice lobsters to her.  If a favor is desired, she must be given great quantities of gems, preferably pearls.  There is a 1% chance per every 1,000 gp worth of gems sacrifice that the Sea Mother will look upon her worshiper’s request with favor.  (if pearls are contributed, this chance is 1% per 500 gp value.)

Each of Blibdoolpoolp’s claws can snap for 4-24 points of damage.  Any creature hit by both claws will be drawn to the Sea Mother’s face to peer into her eyes.  At close range, her gaze causes insanity in creatures that fail to save versus spells at –4.  In addition, the Sea Mother can summon up to 3-30 giant lobsters (treat as giant crayfish) and 1-10 16 HD water elementals to her aid per day.

On the most important ceremonial occasions, the clerics of Blibdoolpoolp sacrifice captured humans to her by drowning.  Kuo-Toan clerics can attain 12th level maximum.  For more information about the worship of the Sea Mother, see AD&D module D2, Shrine of the Kuo-Toa.

Appendix C:  Supplementary information, if any, which may be used to assist in understanding the race as presented.

Amphibians

Introduction

Amphibians are unique life forms in that there is no single characteristic that describes amphibians, such as hair on mammals and gills on fish. The name, Amphibia means "double life" (Duellman 1). The term Amphibian can be interpreted in two ways, either as an animal spending part of its life in water and then changing to an aquatic adult, or as an animal spending its life in and out of water. Amphibians are surprisingly variable. There are three main types of Amphibians (Cochran 8). They are caecilians, salamanders, and anurans. Caecilians are legless, wormlike amphibians (Vogel 79). They normally live in burrows of tropical regions. All salamanders have scaleless skin, four legs and a tail. Anurans are either frogs or toads. They normally move around in hops. 

Many amphibians metamorphose, or change, from a gill breathing aquatic larvae to an air breathing terrestrial adults. These amphibians have great abilities. A new born tadpole carries an aquatic life. After it metamorphoses, it becomes terrestrial. It is like being born again. The tadpole learns to travel by means of jumps, as well as to swim with limbs.

This variability of amphibians make them one of the most interesting species to study and indeed amphibians have contributed a great deal to science. Studies on amphibian metamorphosis provide scientists with knowledge about the actions of the thyroid and pituitary hormones. Because of the ease of their breeding in laboratories and their relatively simple chromosome complements, important advances in studies of hybridization and speciation have been made. The study of vocals of frogs have provided advances in animal sound communication. The poison from poison-dart frogs shows great medical promise, especially for patients who do not respond well to pain killers made from opium seeds. The poison is far stronger and is two-hundred times more powerful than morphine, in killing pain.

Evolution Of Amphibians

Amphibians are the oldest known land vertebrates and accordingly have been ideal subjects to study the process of evolution. The earliest amphibians existed 360 million years ago (Radinsky 87). The early amphibians known as ichthyostegids, had a tail fin and canals on the skull. These two features suggest that they spent most of their time in the water. 

Between 340 and 250 million years ago, the population of amphibians grew, and several groups emerged. One group of amphibians, known as labyrinthodonts, grew to extraordinary size. They could be up to four feet long. They were short-legged and large headed. Their skulls were deep and massive, and their jaws were lined with small, sharp, conical teeth. Also, there was a second row of teeth on the roof of the mouth. Many labyrinthodonts had a notch on the back of the skull which acted as a large eardrum and it transmitted vibrations to the inner ear. Their bulky skeleton and their short limbs suggest that the majority of the labyrinthodonts were slow, clumsy walkers on land, and they probably spent most of their time in shallow water. The large jaw and sharp teeth suggest that they were predators and they fed on large prey. 

As some labrythodonts strengthened their limbs as adaptations for life on land, they reduced the size and strength of their limbs. The weaker ones developed long, flexible bodies with weak vertable columns. Scientist interpret this to mean that they had secondarily adapted to full aquatic life. Their heads flatted which suggested that they spent much time lying on the floor of a lake or pond. Some developed long and narrow snouts, which was a good characteristic to have for traveling through water. 

Another grouping of early amphibians were the lepospondyls. They were mostly small, less than a foot, with long, slender bodies and weak legs. The lepospondyls lacked the notch on the back of the skull. They had small sharp teeth which suggested that they fed on small invertebrates. 

A later group, known as the nectrideans evolved more long bodies. Their weaker limbs, and less stiffened vertable columns suggested that they had almost become completely aquatic. Like the labrinthodonts, the nectrideans had the notch on the back of there skull which acted as an ear drum. 

A last group called the diplocaulids, developed large, flattened, triangular skulls, with the dorsal eyes and nostrils that are normally a characteristic of animals that live on the floor of a body of water. The study of these early amphibians provide convincing evidence of evolution.

Reproduction

Most amphibians go through annual periods of mating (Duellman 19). In anurans, rainfall can cause mating. Amphibians reproduce sexually.

Some amphibians lay their eggs and let them develop by themselves. Others, lay eggs and guard them. The mother is usually the one who guards the eggs. A salamander will guard her eggs by wrapping herself around them. Some anurans carry their eggs imbedded in their backs.

Eggs and Larvae

All amphibian eggs are basically the same in that there are layers of semipermeable membranes surrounding the ovum. However, a lot of differences exist in individual eggs, such as size. Eggs laid in water form into large clumps, or they are scattered and deposited at different sites. Normally, the clumps are attached to sticks or vegetation in the water. This serves to maintain the position of the clutch. The terrestrial eggs are sometimes in strands connected by jelly between each of them. They can also be stacked on top of each other in a pile. Most anurans sort their eggs in piles and form nest around them. 

Amphibians embryos contain all the nutrients for their development until hatching. Even if the mother bears live young, all of the nutrients for embryonic development are provided by the yolk, not the maternal tissues. Amphibian embryos normally get oxygen from external gills. In salamanders, three pairs of external gills provide for oxygen in take. Amphibian embryos generally remove waste in the form of ammonia. 

The majority of amphibian larvae are aquatic. Unlike the embryos, amphibian larvae obtain nutrients from the environment for development and growth. Most larvae feed on small aquatic invertebrates. Some amphibians eat algae and continue to feed and grow until there is no more algae left. Larvae growth rates are dependent mostly on temperature and food availability. Some chemicals left by previous larvae can slow growth down. Anurans tadpoles are mostly short and develop length through growth, in salamanders the larvae are long. 

Most species of salamander and anurans stay in schools as larvae. They stay in schools to avoid predators and to have bigger food supply. An organism that is slightly bigger than the larvae could not attack a school. Some species of tadpoles stir up the bottom, releasing mixtures of particles of food. 

Metamorphosis

A metamorphosis is a series of complex physiological, biochemical, and behavioral transformations. Three major kinds of changes occur during an amphibian's metamorphosis (Vogel 83). The first one is the removal of structures and functions that are significant only to the larvae. The second kind is transformation of larval structures into a form suitable for adult use. The last kind is development of new structures and functions that are essential to the adult. 

There are many fundamental as well as subtle changes throughout the changes of metamorphosis. For example, during metamorphosis, larger larval red blood cells are replaced with by smaller adult blood cells. Also, during metamorphosis, the amphibian gills are completely removed. In anurans, the intestine reduces in its size during metamorphosis. Even the vitamins in the eye change. In larvae, the eye contains vitamin A2, while the adults have vitamin A1 in the eye. Perhaps, the greatest changes occur in the respiratory mechanisms. Lungs are formed when the flow of amino acids and thymidine into the lung tissues is increased. In the gill tissues, the flow of amino acids and thymidine is decreased causing them to eventually disappear. 

Some of the more obvious changes are the removal of the tail and development of eyelids. Initially, the fins reduce in size. Then the tail becomes smaller and smaller until it is removed. The formation of the mouth is very important to an amphibian. During the development of the mouth and jaw, the animal is unable to feed. In preparation for this phase, large quantities of foods are stored.

Metamorphosis is a fascinating transformation, providing scientists with a greater understanding of the biochemical and physiological processes. 

Relationships to the Environment

Most amphibians avoid daytime temperatures and low humidity. During the day, they usually stay in areas with high moisture content, and they stay in insulated areas away from air currents. Inside a log and in mounds of soils serve as good places to spend the day. Amphibians may come out during the day, but only if there is a sufficient amount of moisture. However, they might risk water loss or even death to accomplish some goal such as feeding or mating. Amphibians can reduce water loss by reducing the amount of surface area exposed to evaporation. Some salamanders coil their bodies tightly to prevent evaporative water loss. Tree frogs reduce surface area by selecting a shaded site and tucking limbs close to the body. Some amphibians dig deep burrows and stay there for up to nine months at a time. Terrestrial amphibians are generally nocturnal, with the exception of some species of anurans. 

The skin of amphibians is highly permeable. Most salamanders and all frogs that live in aquatic areas have smooth skin on the belly and sides. Most terrestrial anurans have rough skin on the belly and the thighs. The rough stomach surfaces provide a great surface for water absorption. Even here, the amphibians have proven to be capable of "double life". For example, sometimes, the amphibian may not want water to enter the body. For such occasions, some amphibians have developed ways of waterproofing the skin. They form a cocoon that encases the body. They make these cocoons during long periods of dormancy and during the day. An example would be the salamander Siren intermedia. Siren intermedia burrows into the mud at the bottom of drying ponds (Duellman 198). They make the cocoons to prevent too much moisture from entering the body. In frogs, the cocoon is made of a dry substance called statum corneum. It encases the entire frog leaving openings in the nostrils. 

Amphibians generally have temperatures close to that of their immediate surroundings, and are therefore, categorized as cold blooded. Amphibians are not capable of internal heat-production so the body temperature and environment temperature are about the same. Therefore, amphibians are tolerant to a wide range of temperature. For example, some Central American salamanders can stand temperature between -2.0ºC and 30ºC. Some anurans can stand temperatures between 3.0ºC and 35.7ºC. Also, to raise body temperature, some anurans lay in the sun; however, this could create water loss problems, requiring them to balance their needs. 

Food and Feeding

The feeding strategies of amphibians include their choice of prey and the ways they locate, capture, and eat the prey. All adult amphibians are carnivores. They feed mostly on insects and, but some eat a wide variety of invertebrates. Some large anurans, such as Ceratophrys ornata feed on large prey, such as birds, turtles, snakes, and other anurans (Vogel 83). 

As amphibians grow larger, the kinds of prey they select may change. As larvae develop teeth, they capture larger prey. Hylid frogs eat increasingly larger preys, even during postmetamorphosis. 

Seasonal difference in diets have been reported for various species of amphibians (http://www.syspac.com/~varney/aha.html). The diet of anurans living in West Africa vary greatly throughout the year. Among the thirteen species of anurans living in Amazonian Peru, the difference in food was greatest during the dry season. These differences are indications of the availability of prey. Some animals are dormant during the dry season. In some amphibians, the selection of larger prey is likely when moisture conditions are heavy. 

Amphibians vary considerably in their hunting practices. The vast majority of anurans and salamanders use vision to hunt prey. For the species that have developed the sit-and-wait strategy, vision is important. Once a prey is sighted, it may be followed for a short distance and then captured. Sight is also important in identifying kinds of prey, such as those with a large energy content and or that may be distasteful or harmful. For example, toads learned to reject bumblebees by sight alone. Amphibians also use smell and hearing to hunt prey. Some species of toads can locate prey just by smell alone. Smell sense is of great value in tracking the prey, once it is located. Some amphibians can also detect insects by the sounds they make. A species of toad, Bufo marinus, is attracted to calling insects. 

Amphibians also show major differences in ways of capturing and in taking the food; however, all terrestrial amphibians except caecilians use the tongue in capturing prey. Many caecilians and large anurans use fang like teeth to hold struggling prey. The tongues of amphibians have glands that produce a sticky substance, that immobilizes the prey. 

Terrestrial caecilians feed primarily on long prey, such as earthworms located on the ground or in burrows. Prey capture involves a slow approach towards the prey until contact is almost made, then the prey is captured by a powerful bite. 

In terrestrial salamanders, the tongue plays an important role in prey capture. The salamander's tongue has a sticky substance produced by a gland. The salamander sticks out its tongue and the prey gets stuck to it. Then the salamander pulls the tongue in the mouth. The tongue can reach up to eight percent of the length its body. The entire capture a prey lasts 0.10-0.15 seconds. 

Anurans flip their tongues at their prey. Like salamander's tongue, it is has a sticky substance that is produced by a gland. The prey gets stuck to the tongue and then the anuran pulls the tongue back into the mouth. The process is almost exactly the same as the salamander. The completely aquatic frogs, known as pipids, do not have tongues. Therefore, they have an entirely different means catching their food. They suck in food and water, the water leaves the mouth before it closes completely. 

Enemies and Defense

Amphibians are no different than any other animal because they can be harmed by a wide variety of predators, parasites, and diseases. Most caecilians, some salamanders, and some anurans are known to be near the bottom of the food chain (Cochran 11). Amphibians are also subject to many diseases. Some diseases are include forms a tuberculosis and cancer. 

Amphibians can be harmed by many parasites. While, most of the time parasites live without harm. Massive infections over an amphibian population has been known to cause great disaster. For example, a parasite called Pleistophora which is normally a parasite of fish, caused a lethal epidemic of the toad Bufo bufo in southern England (Cochran 56). Infestations of the parasite, Carchesium have been known to clog the gills of tadpoles, causing retardation and death.

Amphibians are prey for a great variety of predators because they are small and they have soft skin. Because of their "double life", amphibians encounter predators both in water and on land. The predators include all classes of vertebrates and some arthropods. Some small anurans are even prey to the plant specie, Venus flytrap.

Aquatic eggs of amphibians are mostly the prey of fish and aquatic invertebrates. The leech is the most common invertebrate predator of the eggs. Some salamanders feed on each others' eggs. Larval and adult newts also feed on eggs of some species of anurans and salamanders. 

Terrestrial eggs are eaten by a some groups of anurans and a variety of insects and vertebrates. They include the spider, cricket, crabs, and snakes. The snake from the genus Leptodeira can shape their jaw to part of a clutch of eggs and devour the rest of clutch because the eggs stick together.

Generally, amphibians have been classified as defenseless creatures (Duellman 244). However, they have evolved some features which will provide some protection. Amphibians have a variety of encounter behaviors. One example of a characteristic that has been evolved is escape behavior. Escape behavior is when a prey senses the presence of a predator and then attempt to leave the area. A terrestrial caecilian will dig into the soil quickly when it senses a predator. When an aquatic caecilian meets a predator, it will spit a small blob of water. Also, it will produce large quantities of mucus, which make it very difficult to hold. Some caecilians are capable of inflicting painful bites and some have poisonous secretions. A salamander will get into the position known as the Unken reflex. This is a immobile posture when the chin and tail are elevated. Toxic skin secretions come from the glands and cover the salamander. Salamanders also lash their tails at a predator. Toxic secretions also cover the tail. Some salamanders also head-butt their predators. They flex the head downward and lunge at the predator. Most anurans seem to rely on escape behavior to avoid predators, but some frogs are extremely poisonous. Many species of amphibians have color patterns that will match the environment they live in, thus providing a camouflage

An Interesting Amphibian

One of the most interesting amphibian is from the anurans group. Phyllobates terribilis, a specie of poison-dart frog, produces one of the most toxic non-protein substances. The poison is so strong that it can be lethal to touch. Only 55 out of every 135 species of poison-dart frogs are known to be toxic. In addition, the frogs have neon colored skin which warns the predators to stay away. In the Amazon basin, the natives use the poison-dart frogs to poison their blow gun darts, which they use for their hunting for food. To poison their darts, they rub the dart against the frog's skin (Moffet 98). The poison is effective for more than a year. Poison-dart frogs range from a half inch to three inches, in size. They are found in a small area of lowland rain forest in western Columbia, where they contribute to human beings survival.

Conclusion

Due to their great variability, amphibians have provided and continue to provide scientists with extraordinary opportunities to study and increase their knowledge. Specifically, amphibians have contributed to our understanding of the evolutionary process, particularly as to how physical features and behavior patterns can be altered to adapt to changing and diverse environments. 
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