Evolutionary tales: Ant eating toads?
Zareena, Mookayi and Mari
In the beginning:

Zareena came in all excited. “Do you know of a toad that eats thousands of ants in a day?” she asked Mari. Mookayi who was reading a book on reptiles with Mari said “Yes. Thorny toads. But they are not toads”. Zareena was surprised “How did you know that!” 

Mari’s mother Usha came in and said “Glad you are here, Zareena. These two have been chattering and reading this book I got from Australia. It talks of the thorny toad also known as thorny lizard”. Mookayi piped in “Yes. But we also found out from Google Aunty that there are horned toads in the North American continent. These are distantly related to the Australian thorny lizard but look similar and eat ants”. “How can it be so – Australia and North America are kilometers apart” exclaimed Zar. 

Usha said “It is called convergent evolution – they are similar but different! Come sit. Let’s eat the biscuits I made and have some coffee. I will tell you tales of these animals”. And so the stories unfolded even as the snacks and coffee got over. With their usual enthusiasm, the three science lovers decided to read more and write about all that they learnt and send it to their favourite magazine Jantar Mantar. 

And that is how you, dear reader, are able to read about these fascinating animals here.
Thorny devil 

A popular anecdote goes that a US servicemen stationed in South West Australia during World War II were sold “thorny devil eggs”. It turned out to be a scam as they were nothing but the thorny fruits of a type of weed called there popularly as “double-gee” (or more formally as Emex australis). The story made the thorny devil popular. The actual lizard known as the thorny devil was first described in 1841 by John Edward Gray. It is also popularly called as mountain devil, thorny lizard, thorny toad, horned lizard or devil lizard. Formally it is called Moloch horridus and is the only species of the genus Moloch. The scientific name was inspired by the reference to a horrible god smeared with blood called Moloch in the poem “Paradise Lost” by John Milton. The lizard lives up to the name and looks terrible; it is covered densely with thorny spikes – about the size of rose thorns - all over the body and is capable of shooting blood from its eyes to ward off those predators that attempt to eat the thorny devil (How does it squirt blood? – read on).

The thorny devil lives in the sandy desert of Central and Western Australia. The lizard can change colour depending on the soil and temperature from yellow to reddish brown to black. It has an unusual walking pattern of freezing and rocking to and fro. This helps it to evade its predators --- mostly wild birds and goannas (a type of monitor lizard found in Australia). From a distance it looks like a toad. The false head on its back made of soft tissue seems like a horn and so it got the name horned toad. The false head is used to fool predators by dipping its real head and presenting the false head. It can also puff up its body to make it more difficult for the predator to swallow.

The lizard can eat up to 45 ants a minute and about 600 to 3000 ants in one meal. Thorny devils are “sit-and-wait” predators. They find a feeding site near ant trails and wait for their prey to pass right in front of them, using their sticky tongues to capture the ants. The females are bigger than the male reaching up to 20 cm in length. They lay about 3-10 eggs about 30 cms underground in a tunnel. The eggs are usually laid between September to December and hatch after about 3 to 4 months. They can live up to 20 years.

But what makes the thorny devil more interesting is the way it collects and drinks water. Buxton in the book Animal life in deserts published in 1923 described the lizard as “a repulsive animal with tubercles and spines, it has the power of absorbing water through its skin after the rains”. Then Bentley and Blumer in 1962 from the Dept of Physiology and Anatomy of the University of Western Australia showed (using a series of hydration/dehydration experiments and using staining dyes) that the movement of water along the skin is due to capillary action along fine open channels about 20 micron in size (one micron is 10-6m or 1/1000th of 1/1000th of a meter) formed by keratin (a fibrous protein found in all animal nails and hair) ridges. Using adhesive tape to close its mouth they showed that the lizard has to move its jaw to take in the water which flows to the lip edges. Subsequently, several groups worked on this lizard and related horned lizards from North America to probe into more details of this mechanism.
In 2016 a group from Aachen University, Germany, University of Western Australia and Johannes Kepler University Austria used six lizards in the laboratory to show that special skin structures in between overlapping scales allows the lizard to collect water by capillarity and transport it against gravity into its mouth. They found that the water volume to fill the skin capillary system is 3.19% of the body mass of a lizard. Also they showed that thorny devils standing in water puddles can fill their capillary system and then drink from that water at 0.7 microlitres per jaw movement. The lizard when on moist sand puts sand over itself. This they showed is a way for it to take water from the moist sand for drinking! This is most important for lizards that live in such dry desert climates, for survival.
North American desert dwelling lizard

The North American horned lizard is similar in appearance and most behavior pattern to the Australian thorny lizard suggesting an instance of convergent evolution. It belongs to a different genus Phrynosoma meaning “toad-bodied” (for example humans belong to the genus Homo while orangutan belongs to the genus Pongo). Of the 22 species in this genus, 15 are native to the United States. The largest-bodied and most widely distributed of the US species is the Texas horned lizard.
Mechanism of squirting blood

Eight of the species are capable of squirting blood from its eyes when attacked by predators. This mechanism has been studied by many groups. The lizard uses a set of thin-walled, blood-filled spaces called sinuses found within its eye sockets. The muscles around these vessels cut off supply to the heart so the blood builds up in the sinuses. The blood pressure increases rapidly within these sinuses, causing the sinus walls to break suddenly. The blood is then squirted out like a jet at times even to distances of 4 feet (or 1.2 meters). The blood also contains a chemical that smells foul to canine and feline predators but not to birds. How the lizard recovers from this is not known. 
Another use of this ability is as follows: if there is any dust or particles that gets into the eye, the lizard first uses a third transparent eyelid to move across the eye and push the dust to a corner of the eye. Then by controlled muscle movement (so that the sinus wall does not break), the lizard can use the filling of blood under the socket to dislodge the dust.
Pygmy short horned lizard ( Phrynosoma douglasii )

The short horned lizard (also commonly called Horny toad) was named after the Scottish Botanist David Douglas. In 1997 Karen Dvornich was trying to understand why the numbers of these short horned lizards were dropping. On a visit to the Waterville Elementary School in Washington State she met  4th and 5th standard students saying they have seen a lot of Horny toads in that area. In 1999 the Adopt-a-farmer idea sprang up and Karen sent the students a list of questions. The students made forms that farmers could carry on their tractors. The farmers gathered data through the summer, and when school started they brought it in to the students. Karen helped the students and farmers make graphs using the data that the farmers collected through the summer. There was a location graph, a size graph, a time of day graph, a habitat graph and a “Did it bury itself?” graph. The graphs had lines to put colored stickers on it. The farmers and students counted how many horny toads they found. If a farmer did not come, the student was teamed with another farmer and would later contact his/her adopted farmer. 

Washington Department of Fish and Wildlife provided disposable cameras and rulers, so the students could document their work and take precise measurements of the lizards. The 2nd standard students collected different insects to see what the short horned lizards would eat. 

The Adopt-a-Farmer Project not only created a task-force of young herpetologists (those who study reptiles and amphibians), but young scientists who learned to ask a question, gather and analyze their data using the latest technology, and involve their community in the process.
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