The intriguing case of the mysterious Malagasy! Alfred Grandidier [1836 – 1921], the 19th century’s greatest
expert on Madagascar, called this “La plus belle énigme du monde” – the most beautiful mystery in the world.
But before we delve into the mystery of its people, let’s talk about the place itself, the wonderful island of
Madagascar.

•Madagascar Area= 587,041 sq km
•California Area=423,970 square kilometers

•When all the world’s southern lands were one continent, Madagascar was a little sliver sandwiched between
what are now Africa and India

•Madagascar split from Africa at 160 mya and from India at 90 mya.
•The world was still ruled by dinosaurs
•India had yet to drift northward to become part of Asia

Chameleon: Madagascar is home to about half the world's 150 or so species of chameleons, including both subfamilies
Baobab: nine species of tree, including six native to Madagascar, two native to mainland Africa and the Arabian Peninsula, and one native to Australia.
Lemur- Found only in Madagascar, Lemurs arrived around 62 to 65 mya by rafting on mats of vegetation. The 101 species extant today have evolved to fill
many ecological niches, especially those filled by monkeys elsewhere.. Some 17 species of “Giant” lemur went extinct after the arrival of humans on the island.
These natural wonders attract over 300,000 tourists per year, of which 60% are French.
But in this lecture we will be studying an equally fascinating aspect of Madagascar, its People.

But we’re here to learn about the people of Madagascar – The Malagasy.
Here they are. These pictures represent various people from 16 of the 20 or so ethnic groups on the island. In
this lecture, we will be looking at their languages and DNA to see what we might learn about who they are
and where they came from.

In 1500, Portuguese navigator Diego Diaz became the first European to visit Madagascar. Other European
traders followed, most of them headed to and from the East Indies. In 1603, Dutch Merchant Frederick
Houtman noticed the Malagasy natives spoke a language “…very similar to Malay.”

Remember that claim: “Everyone understands everyone else with ease”

That is the mystery in the title of this talk: “Le plus belle enigme du monde”

Here is the Imerina Kingdom in the highlands of Madagascar. It was unified in the 18th century by the great
Merina king Andrianamoinamerina. Many Merina - especially the upper classes - don’t look like they came
from Africa. Could they have come from the Malay Peninsula as Houtman hypothesized? Or from SE Asia as
Mariano supposed? And did they bring the Malagasy language with them?
Today, we have DNA analysis to help us answer the question about the origin of immigrant peoples.

Here’s what the most recent DNA study tells us:
Both the Merina and the coastal dwellers from the southern and eastern sections share African and Oceanic heritage.
In fact, the female line (mtDNA) is quite similar for both the Merina and the coastal dwellers: about 60% Oceanic,
40% African. In the male line, the Merina are about 50% African, while the coast dwellers are about three-quarters
African. In the male line, there has also been a substantial contribution – about 10% - from Europeans and Arabs, as
might be expected from the known history of Arab slave trade and European trade and colonization. For comparison:
African-American admixture is 27.5%±2.5% European Y -DNA, about the same as southern Malagasy. But mtDNA is
only 9%±2% European, much less than the Oceanic contribution to Malagasy.
Recently, a complex statistical simulation involving a rare mtDNA motif unique to Madagascar [Cox et al. 2012]
claimed that the island was most likely settled about 800 AD and that some 30 Indonesian women (comprising 93%
of the founding party’s women) were in that group.

Y-DNA analysis points to SE Asia, Indonesia and Oceania as the origin of the Austronesian component of the
Malagasy. This does not give us much of an idea about where the immigrants actually came from.
But linguistic clues are more specific: they point to the island of Borneo.

•Earliest known humans circa 400AD
•Permanent Settlement by Humans was circa 600-800 AD
•Why not settled earlier from Africa?
•Bantu migration only reached southern Africa ca. 300-500AD
•Bantu did not have long-distance sailing technology

One theory holds that the Indonesians sailed first to mainland Africa, where they hooked up with some
coastal Africans, and they then migrated together to Madagascar. This theory does a better job of explaining
how a small group of Indonesian sailors could encounter Africans than any theory involving separate
emigration to the island.

•The Indonesians brought with them the technology that ensured not only their survival, but the exponential growth in
population in the centuries that followed: riziculture, the farming of rice.
•In the countryside, rice paddies are worked by individuals, but the hillsides are burned for communal planting of rice, in a
procedure known a TAVY, what we would call “slash and burn”.
•Tavy is an ancient practice which was actually a good and efficient way to operate before the population explosion.
•A farm community can get up to 3 years of crop yield from Tavy,
•But must then let the field lie fallow for at least 15 years to recover enough vegetation to be burned once again.

•But it was PADY that made the Malagasy so successful. These paddies around the capital city of Antananarivo were built by
Early Merina kings, who used fanampoana (statute labor) to construct a massive system of irrigated rice paddies and dikes
around the city to provide adequate rice for the growing population; most fields are still producing rice to the present day.
•Extensive rice fields around the capital city of Antananarivo are shown here.
•The Merina became expert rice cultivators on a grand scale
•However, due to population explosion, Madagascar today produces only 20% of the rice it consumes
•It must import the rest, mostly from Thailand.

•Here is another technology from Indonesia: rectangular thatched-roof houses
•The village has typical Malagasy huts for houses.
•Raised wood floor
•Wood siding
•Thatched roof
•No chimney, even though fires are lit inside

All over Africa, thatched-roof huts are ROUND.

•It was the Africans who introduced cattle to Madagascar. Possibly in the original settlement, or possibly later.
•This is the Zebu, a form of cattle imported from Africa.
•Cattle are found everywhere, but the largest herds are run by pastoralists of the inland south and west.
•Zebu are used as working animals as well as a source of milk and meat.

One of the most colorful Indonesian customs is the Famidihana, the ritual re-burying of an ancestor’s bones
after the flesh has decayed.
But in Madagascar, the ceremony has taken on a typical African flavor, with song and dance similar to that of
southeastern Africa.

After the ceremony, the bones are interred above ground for posterity.

And of course the Malagasy language comes from Indonesia. The most closely related language is that of the
Ma’anyan Dayak people.
But the Ma’anyan are land-bound and no longer go to sea. So the actual sailors who set off for the west may
have been ancestors of the Ma’anyan who lived near the coast.

None of the modern Indonesian languages that contain words similar to Malagasy are particularly closely
related to it.
Using a measure called Lexical Distance (which we’ll discuss later), we see that Ma’anyan and Malagasy are
not nearly as close as English to German or Latin to Italian.

The Lexical Distance between languages can be estimated by comparing words with the same meaning in the
languages and looking for cognates – words with enough similarity to suggest a family relationship.
This list of numbers for languages in the Austronesian family shows the kind of phonetic relationship that’s
typical for common words that persist as languages evolve. But confusion may arise when there are
synonyms involved, like iray/isa for “one”. More on this later.

Named after lexicostatistics pioneer Morris Swadesh, who first generated a similar list in 1952, this list
attempts to sample a language using words that are thought to be universally understood in all languages.
This 200-word version contains a wide range of words that have been found and understood in many
languages. It is a popular tool for measuring the similarity between related languages.

The Swadesh list is not without problems. For example, the words “ice” and ”snow” in subtropical regions would
probably not be of ancient origin.
The words marked in purple are Latinate words brought to English by a separate path from Old English. So if we were
trying to learn about the early prehistory of the English people using this list, we might be misled as to the origin of
the language and people.
But the biggest problem with these lists is that there are sometimes synonyms for words in the list, and these
synonyms contain information about the origin of the language which is lost due to the convention of having only
ONE entry per meaning in a Swadesh List.

Here are a couple of examples of confusion generated by certain words on the Swadesh list
But despite the problems with these lists, they can be useful.
Note: “Dog” is from late OE but early origin is unknown

The Swadesh lists used in this presentation – including versions of it for 23 Malagasy dialects –was generated
from field research directed by Prof. Maurizio Serva, an Italian physicist and expert on Madagascar and its
languages.

Here is one of Prof. Serva’s researchers interviewing a Malagasy subject.

Serva and his collaborators spoke to Malagasy people from 23 different towns and 20 different tribal groups and assembled these lists.
What is really good about these lists is their identification of the LOCATION each speaker came from . This turns out to be more
important than tribal affiliation when it comes to language. Notice that I have marked in pink the words on this list I judge to be
COGNATE to Merina Malagasy. Those highlighted in blue are cognate to Ma’anyan as well as Merina.
But were the words on these lists the ONLY words with that meaning in use? Are there synonyms here that are not on the list but are
nonetheless in the dialect? If so, comparison between dialects could be affected. Here is what Maurizio Serva had to say : “Synonyms
are used but most of the time there is a single word of common use: people wh[o] say lio understand ra, but they do not use [it].
Probably Merina is contaminating all dialects since it is used in schools, spoken in television and compulsory in bureaucracy,
nevertheless, people [are] able to distinguish [their] own dialect from Merina.”

By counting the number of cognates between 200 word Swadesh Lists, we can derive a useful number called “Lexical
Distance”
For example, if two dialects of languages share 50 words in a list of 200, the Lexical Distance is 1 minus 50 over 200
equals 0.75.
Complete matching is a lexical distance of zero; no matching is a lexical distance of one.

To get a feel for what lexical distance means to someone listening to a language, let’s use some familiar
languages.
About half the English words on the list are cognate with German or Dutch, leading to lexical distance of
about 0.5. About three quarters of Dutch words are cognate with German, leading to a lexical distance of
about 0.25.
We’ll use this diagram as a yardstick for visualizing the Malagasy Lexical Distances.

Here is a diagram of the lexical distances between Merina Malagasy and some Indonesian languages for which
Swadesh Lists are available.
Although Ma’anyan is the closest to Merina in terms of lexical distance, it is quite a bit farther away than German is
from English, for example.
Nevertheless, it is significantly closer to Merina than is Malay or any of the other Indonesian languages we’ve
studied.
Does this mean that the people who sailed from Indonesia to Madagascar were only Ma’anyan speakers?
Or that Ma’anyan and Malay speakers all got in a boat together and sailed to Madagascar?

More likely, this is what happened: The Indonesian languages and Merina Malagasy share a common ancient
ancestral language. At the time of emigration from Indonesia, the Malagasy settlers and the forebears of the Malay
and Ma’anyan speakers all spoke different languages, but these languages were much closer than they are today.
Languages diverge over time in a somewhat random way. The more time passes, the farther apart these languages
become, due to word replacements and evolutions along the way. Languages can also “borrow” words from one
another if the speakers are in social contact, as were the Western Indonesians of the first millennium.
This isn’t to say there could not have been some combination of Malay speakers and Ma’anyan speakers aboard the
outrigger canoes bound for Madagascar, but we have no way of knowing who these pioneers actually were.

But it is nevertheless clear, when you look at the list of all 59 cognates to Merina (highlighted in yellow),that
Ma’anyan is the closest relative of Merina.
There are 26 “Golden Words” on the list. They have cognates to 3 or more Indonesian languages.
And there are 16 words on the list that are cognate to Merina from only languages other than Ma’anyan. This
is further evidence that the true source language was NOT Ma’anyan, but rather a common ancestral tongue.

But as I said earlier, Ma’anyan is significantly closer in lexical distance to Merina than any of the other modern
Indonesian languages.

So Language analysis and DNA data confirm this theory: Many Ancestors of the Malagasy People came from
Indonesia
Though Derived from Indonesian Language, Merina Malagsy is farther removed from Indonesian than English
is from German. Malagasy is unintelligible to Indonesians today.
But what about the various dialects of Malagasy spoken today? Can people throughout the island
communicate well with speakers of other dialects?

As we see, there seems to have been some increase in the lexical distance between dialects over the centuries.
Today, according to expert witnesses, the dialects are not completely mutually intelligible.
Can lexical analysis help us quantify and understand these dialectical differences?
And can analysis teach us anything about the history of the Malagasy people?

Here is the difference between three Malagasy dialects as compared to our English/German/Dutch reference.
As we see, these inter-dialect distances are comparable to the German/Dutch distance.

The average lexical distance between Merina and the other Malagasy dialects (omitting Betsileo) is 0.26±0.05,
slightly more than the distance from Dutch to German. This gives us some idea of how different these dialects
are today.
But the Lexical Distance between all dialects in the matrix is 0.28±0.05. So there is no significant difference
between Merina and the mass of other dialects insofar as similarity to other dialects (ex-Betsileo).

Here we see the distances from Indonesian languages to Merina Malagasy, and for reference the Lexical
distances for three European languages. We also plot the Lexical Distance from Merina to six different
Malagasy dialects. Note that average distance between Merina (ex-Betsileo) and all dialects is 0.26, similar to
the distance from German to Dutch.
The Merina and Betsileo dialects are extremely close because the Betsileo, another plateau tribe, were
conquered and subjugated by the Merina in the 18th century. {Remember King Andrianampoinamerina?]

Maurizio Serva produced a phylogenic tree of Malagasy dialects using the UPGMA method. [unweighted pair
group method with arithmetic mean = UPGMA]. From this tree, he inferred the above grouping of languages
into Northern, Central and Southern branches.
But his analysis did not really explain WHY these groups should be separately identifiable.
(These are Serva’s lexical distances)

Being a Physicist, he analyzed this data using a sophisticated mathematical technique.
The result was this 2-dimensional plot showing how the languages tended to group together.

Here is how that 2D graph can be mapped onto a geographical map.

Serva subjected his lexical distance data to an algorithm that generates a phylogenic tree. This tree uses the
unweighted pair group method with arithmetic mean (UPGMA) method.
Although languages are not inherited in the way that genes are, this method has found popularity among many
analysts. This tree, in fact, was the original basis for Serva’s segmenting linguistic zones into Red, Green and Blue
zones (The yellow dialect, from Ambovombe, confounded his analysis).
(Numbers at nodes are Serva's Lexical Distances, in some cases averaged by me when multiple leaves are involved.)
Such trees are controversial, however. Many people, including me, think this method of joining related languages
together is artificial, may not reflect reality, and may lead to erroneous conclusions about the history of the speakers.

This figure projects Serva’s UPGMA phylogenic tree onto the map of Madagascar.
As you can see, it leads to a conclusion about the history of human settlement of Madagascar that seems to
be difficult to credit.

Serva applied a second algorithm to produce a Neighbor-Joining Tree.
The relationships between dialects are different from the UPGMA tree.
The very fact that you get different results depending on the method used raises questions about the method
in general.

Here is the Neighbor Joining tree projected onto the map of Madagascar. The implied settlement pattern is
different from UPGMA but equally difficult to accept.

To really understand what’s going on, we need to look at the words themselves, in gory detail.
Here, the 23 dialects are arrayed in columns and the 200 words in rows. I’ve sorted them into categories of
cognacy and color-coded them as indicated.

Here is how the lexicons of three dialects break down as far as local affinity is concerned.
ALL dialects are comprised mostly of Merina cognate words, shown in Yellow.
All these dialects are from coastal regions, and they all share a significant number of purple words – words not cognate to
Merina but cognate to other coastal dialects throughout the island.
On the West Coast, we see 14% of the words are cognate to other dialects in the south and west
On the East Coast, about 12% are cognate to other East Coast dialects.
And in the north, fully 21% of the words are shared with or are cognate with other northern dialects.
All this suggests that there may be FOUR characteristic language zones in Madagascar.

Here is a plot of how lexical distance to the Merina dialect varies by location.
Note that the Betsileo dialect is nearly identical to Merina, because the Betsileo were subjugated by the Merina in
the 18th century.
But outside the Plateau region, there is no apparent correlation between lexical distance and location.
Unfortunately, lexical distance doesn’t seem to tell us much about how languages propagated through Madagascar.

We have two basic ways to slice the data: Vertically and Horizontally.
The vertical method, the one we’ve discussed so far, counts the number of cognate differences between
dialects to obtain a single number for each dialect pair: the Lexical distance.

The second method, the one we’ll be discussing now, takes a horizontal slice through the data and studies the
way each word changes from dialect to dialect across all 23 dialects.

Most of the words vary not at all, or only slightly, across the island.
The differences that have evolved result in slightly different pronunciation, that’s all.

But in every language you find innovations, words that just pop up seemingly from nowhere, and replace the
standard word IN THAT LANGUAGE ONLY.
Some of these “innovations” aren’t innovative at all. For example, in this figure you see a line of the word
“Ala”. This means “Woods”. Right in the middle pops up the word “Hazo” [pronounced “Ahz”]. Well it just so
happens that “Hazo” means “Tree”. And in Malagasy, “Hazo” also means “Trees”. So this is just a re-purposing
of the plural form of “Tree” to mean a group of trees: “Woods”. There are undoubtedly other cases like this
among 5% of the words on the Swadesh List that appear to be independent innovations.

Sometimes, these local innovations are shared with a single neighbor language. But this is pretty rare,
occurring less than 1% of the time.

First, TSINE gets elaborated into TSIKOLIKY. Only the first syllable is retained.
Then, as the word moves south, the first syllable is abandoned altogether, leaving just OLIKY.
But the original word TSINAY dominates outside the local area on the east coast where the innovation
occurred.

Frequently, it appears that some words travel together as synonyms, and change places in popularity along
the way.
[Remember, this is a problem with Swadesh lists – they do not contain synonyms, so may miss relationships.]
And remember Serva’s observation that synonyms are common in the dialects.

And in a couple of cases, it’s obvious that a foreign word has been taken up and used preferentially, as in the
case of the French word for “Ice”

From what we can tell, at least 69 of the 200 words on the complete list were carried by emigrants all the way
from Indonesia. Here is our word matrix pruned down to contain only those words which are known to be
cognate to an Indonesian word. The colors other than yellow indicate these words are not cognate to the
Merina dialect, which for words on this list is cognate to one of five Indonesian languages studied.

30/69 of these words (43%) survived with only minor variations in all dialects
An additional 14/69 words (20%) survived in most dialects, with only occasional local innovations.
The remaining 25/69 words (37%) were subjected to widespread substitutions, some from Bantu but for the
most part from unknown sources.
Let’s have a look at some of these Indonesian-cognate words…

Support for a North-to-South migration hypothesis comes from the Ma’anyan word KAKAO, meaning “Tree”.
In the north of the island it is rendered as KAKAZO. In the east coast and central highlands it was shortened to
HAZO. In the far south it morphed in HATAY.

Another case is that of the word ALEM from Ngaju Dayak, meaning “Night”.
It continually evolved as it moved south, eventually becoming ALINA in Merina.
It further evolved along the east coast into ARIVA, finally becoming ALIKY on the west coast after a series of
stepwise changes.

Here is a clear case of TWO Indonesian words surviving in the Malagasy dialects. The Ma’anyan LAWU
became LAVO in most dialects, but the Merina and Betsileo stuck with the Ngaju Dayak word MANJATU which
became MIANJERA. This is clear evidence that synonyms must have co-propagated through the settlement of
the island. And the fact that the innovations (shown in green and blue) occurred toward the south, supports
the notion that the words were introduced in the north.

The Bantu word for “Fire”, MOTO, became MOTRO in the northwest of the island.
AFO, is the Ma’anyan cognate for “Fire” is used in most other dialects.
It’s possible that the Bantu influence was a later introduction, due to later immigration or trading.
But it’s just as likely it was introduced by the original Bantu settlers.

So let’s see how these words that tend to be shared regionally stack up.
Here we have excluded the highland dialects and plotted the percentage of words in the coastal regions that are NOT
cognate to Merina and ARE shared with other dialects. We have identified the zones over which they are shared by
color code. Purple indicates words shared throughout the island in the coastal regions, Red- mostly in the northern
region, green in the East coastal region and Blue in the South Cape and West coast.
The profile is similar to Lexical Distance, with increasing value the farther the geographical distance from Merina. But
this plot shows that the words are shared regionally. There must be a reason for this.

When we plot the frequency of these regionally-clustered words versus location, a pattern begins to emerge.
If we set a threshold of 5% as a definition for the regional boundaries, we can justify the lumping of these
words into regions.

The regions we get using this cognate-counting approach with 5% discrimination threshold fall into four categories:
Yellow: The Plateau region (Merina, Betsileo and Sihanaka only) with ≤5% non-cognates
Red: The northern zone with ≥5% non-cognates shared only in this region;
Green: The east coast zone with ≥5% non-cognates shared only in this region;
Blue: The South Cape and West coast zone with ≥5% non-cognates shared only in this region.
These zones are slightly different from the ones Serva defined, but have the same general north-central-south organization.
To my eye, this analysis represents the most sensible organization of the dialects: Northern, Eastern, Southwest and Highland.

There is also a clear geographical correlation on Lexical Distance. Some – but not all – of the languages close
to each other are quite similar to one another. The circles indicate lexical distances <0.16. For all languages,
the mean lexical distance is 0.28±0.05. So the circled languages are significantly closer in the statistical sense
than other languages.

When we view these zones on a Google Earth map, it becomes clear that there are geographical features
separating the zones. On the East coast is the Bay of Antagonil which blocks land passage north-to-south.
Settlers moving between regions would probably have come by sea, since the land route is nearly impassable,
even today.
On the West coast, the North/South division is a protrusion of the highlands to the west, forming a barrier to
travel between Maintirano and Majunga. The East coast towns were all settled near the mouths of rivers, and
the people there continue to depend on these rivers for their sustenance. So can we put together what we’ve
learned about the Malagasy dialects with what we see about the geography and come up with some idea of
how people may have settled the land?

A historical clue appears in the 1658 testimony of French explorer Etienne de Flacourt.
This might explain the pattern of word transmission we observe in the Malagasy dialects.
But of course, this is only speculation.

Here is a map of one hypothesis for Madagascar settlement. Indonesians and Africans landed on the east
coast and spread together, as Flacourt recorded, but both northward and southward. The south and west was
settled mostly by Africans as Indonesians dominated the other areas and the Merina conquered and
developed the high plains.
The biggest problem with this hypothesis is the unlikelihood of an east coast landing by a mixed
African/Indonesian group. Why there, when better landings are on the other coasts? The possibility of
Africans and Indonesians not meeting until the Indonesians had landed is remote, given the huge expanse of
the island and the small number of ancestors of today’s Malagasy.
There must be a better hypothesis!

Here my best hypothesis for Madagascar settlement, driven by historical and archaeological findings and by common sense,
and supported by the linguistic results. It assumes that the Fotsy and Mainty people had migrated together from the North
Cape all the way to the south.
Here is the narrative: A mixed band of African and Indonesian voyagers arrived together on Indonesian outriggers, carrying
Indonesian rice for planting. The Africans brought a type of cattle called Zebu. There were both men and women from the
Indonesian and African groups. They landed at what the Portuguese later called Diego Suarez bay on the north cape. They
struggled to survive in this new land, but thanks to the wet climate they could grow rice in abundance. They tried, for reasons
apparently built in to the human psyche, to maintain a separation between the races. As their population increased, however,
they moved south, interbreeding along the way. Their language evolved, word by word, as they progressed south over
hundreds of years. Eventually the more Indonesian group, the Merina, became strong enough to split off and conquer the
highlands. The south cape and west coast was then settled by mostly African groups. Highland groups were heavily influenced
by the Merina. Fianarantsoa was settled by a mostly African group but was later conquered by the Merina who imposed their
version of the language and interbred extensively with them. The Red/Green/Blue words are explained by the carrying of
synonyms as people moved south. Along the way, certain synonyms became the favored version of the word, replacing the
version the Merina chose to keep.

This tree diagrams my settlement hypothesis. It is not based on Lexical Distance, but rather on a hypothetical
settlement history supported by lexical data, not driven by it.
From the northern landing at Diego Suarez, the Fotsy and Mainty migrated southward while keeping their
linguistic preferences. The Mainty became the coastal dwellers shown in Red, Green and Blue variations,
while the Fotsy maintained the purest Indonesian dialect, eventually becoming the Merina and exerting their
lingustic domination over the Betsileo and Tsimehety highland tribes.
My conclusion is that lexical analysis seems not to be able to accurately derive a logical settlement pattern for
Madagascar. But a logical settlement hypothesis could be supported or rejected by lexical analysis.

An accumulation of archaeological, practical, historical and linguistic evidence argues for a northern landing
of combined Indonesian and Bantu settlers

YouTube Videos:
Tsimihety Girls (Music Video):
https://www.youtube.com/watch?v=bvoFt3UvO3w
How to Speak Malagasy (taught by a cool instructor):
https://www.youtube.com/watch?v=Dl3oMPLUNwY
Trials and Tribulations of Road Transport in Northern
Madagascar:
https://www.youtube.com/watch?v=UOjxSNbuTqM
Vezo Fishing People at Toliara, West Coast:
https://www.youtube.com/watch?v=xEmPJC6soAA

Antananarivo City:
https://www.youtube.com/watch?v=oyi_dUQVi-I

