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Preamble
1.
This paper aims to establish whether there is a genetic relationship in the male line between the Grierson and Amuligane families within or near a time span that might be covered by extant Scots documentation. The male line is that line of succession identified by the so-called "Y" chromosome, usually written as Y-DNA. Subsidiary aims include the clarification of relationships within the Grierson family, and the presentation of data that might assist in determining the minimum age of the M222 SNP. A basic knowledge of genealogical genetics is assumed for the purposes of the paper.

2.
In this paper, the Grierson family is defined as being all those males who carry the surnames Grierson, Grier, and Greer (and some close others), who have been Y-DNA tested M222+ for genealogical purposes, and who have made their results public on various fora. Similarly, the Amuligane family is defined as those males carrying surnames such as McRath, Millican, Milligan, Milliken etc and who likewise have made their results available. I will refer to individual surnames where such use is significant.

3.
The paper should be read with the attached charts, being:


A.
Grierson M222 Haplotypes


B.
Grierson/Amuligane M222 Haplotypes


C.
Grierson/Amuligane TMRCA (McGee 37 Marker)


D.
Grierson/Amuligane TMRCA (McGee 67 Marker)


E.
Grierson/Niall TMRCA (McGee 67 Marker)

Grierson YDNA Distribution
4.
I have earlier discussed the various haplogroups exhibited by the Grierson family at: 
http://www.shade.id.au/Grierson/GriersonDNA.htm 

These fall into three divisions being (ISOGG) haplogroup clades R1b1b2a1a2f2 (otherwise M222+), I1 (otherwise M253+) and what is assumed to be R1b1b2a1a2f (otherwise L21+). M222 has 25 Grierson and related names in the study, M253 has 21 members, and L21 has 20 members.  There is one outlier haplogroup G2a member, whose ancestry is otherwise unknown, but who might represent an adoption, assumption of the name, or genetic intrusion to a Grierson (or ancestral) family (otherwise an NPE). This paper will examine in detail the M222 division of the family, but the other haplogroups are briefly discussed below. It should be noted that all tested Grierson are in the M222 division. I would very much like an enthusiast representing each of the non-M222 Grierson clades to engage in a study of their respective clade.

5.
L21
This division unfortunately contains no SNP tested member. L21 is ancestral to M222, is significantly older, and therefore has much more diversity in haplotype. However, by comparing the division with known L21 tested individuals in other studies (such as the "Walk Through the Y" study in FTDNA), I believe there is a high probability that almost all members are L21+, as are many Scots and Irishmen. As well as M222, L21 is known to have spawned four other sub-clades (M37, P66, L226, and L193), so there are five possibilities (including L21*, meaning no sub-clades found) into which the L21 Greers might fit. Deep SNP testing is essential for these people if they wish to establish relationships within the group. It is interesting to note that none conform to the MacGregor mainline and a very high proportion do not appear to belong to the "Scots" L21 classification. My considered opinion is that this division represents an adoption of the surname Greer (in favour of a Papal or Royal "Gregor" or "Gregory") by a Celtic family (or families) not connected to the SW Scottish Griersons and probably historically located in Ireland.

6.
M253
This is the division I refer to as "Viking" in that it most probably reflects the successive Danish and Norwegian invasions and occupations of parts of Scotland and Ireland of a little over 1000 years ago. There are two clear haplotype groupings within this clade, and families may be discerned within these groups. Whilst some ancestors of individuals within these groups may well have remained associated with the families into which the genetic intrusion happened, none seem to have been associated with the family known as the "Lag(g)" family in SW Scotland. There is a fairly high degree of consistency within this division, which may reflect either a common or near common ancestor for the largely American (USA) pool of testees, or a clearly defined descent from only a few invaders 1000 years ago. Obviously none can descend in the male line from Celtic forefathers.

7.
G2a
This clade occurs in northwestern Europe in only about 2% of males, and may be associated with the Roman occupation(s) of almost two millenia ago. The NPE, if indeed that is the case, may well be as old as the M222 mutation.

The M222 Griersons
8.
Please refer to Appendix A. M222 was first identified in principle by David Wilson in 2004 by analysis of haplotype clustering. He noticed that within what was then known as the R1b (sometimes the R1b1c) haplogroup there was a group of results that carried a significantly different signature haplotype, and speculated that it must represent a then unknown SNP mutation. Because most of the members of that group carried NW Irish surnames, it was suggested that the mutation must have occurred there, and so the group became known as the NW Irish modal. Another researcher guessed that there was an association between this group and the mythical Irish King known as Niall of the Nine Hostages. Although this connection is now disputed (in that there are at least two non-Niall Irish royal families that carry the M222 SNP), in many minds the connection is established. However, I doubt that the Grierson cluster has any association with Niall, and may not even have a connection with NW Ireland. Once the actual SNP that defines the clade was identified, it became clear that a pattern of STR mutations existed as a distinct cluster. These are identified in Appendix A by the sky-blue markers with their associated allele count, and they may be compared with the exemplar L21 modals shown at rows 38 and 39.

9.
In Appendix A, column B, where a name is mentioned, it is colour coded to describe its level of authenticity as an M222 member. Green means SNP tested M222+, red means not SNP tested, and black means that an STR but not a haplogroup is reported (presumably by the testee). But the allele count at the sky-blue markers leaves me in no doubt that all members on this list with at least 25 markers tested are M222+. Now, I would like to establish some principles in the reader's mind before going further. The initial one is that we are dealing here in probabilities, not absolutes. But at a certain point, a probability is close to certainty, and without going into the mathematical detail (which I'm not qualified to do), I can say that I am better than 95% certain that what I propose is factual. That means that in the tested group, it may be that a judgement I make about one individual out of the group is wrong. Next, I should point out that in many projects within the FTDNA ambit, it is proposed that even one so called "off-modal" test result that is consistent across a single-name project defines that single-name group. Certainly, it is extremely improbable (ie, it almost certainly can't happen) that a number of persons of the same name should independently develop the same mutation in one marker within a time scale of several hundred years, ie during the period in which surnames have become established. It may be inferred that if all members of a cluster have the same allele count in a "fast-moving" marker, then that mutation probably occurred more recently than a similar case in a "slow-moving marker, but I am not qualified to say whether this deduction is factual.

10.
Let us now look at Appendix A in that light. For the purposes of discussion, I exclude 57917 Greer, because he clearly matches the NW Irish modal, with just the odd mutation at marker 447. 139012 Greer and 57611 Greer have insufficient markers tested for a decision as to whether they are legitimate members of the Grierson cluster, although the latter can be assessed as a probable member. We therefore have 22 individuals in the cluster, and I should make some observations about their test results. We find that there are five distinct off-modal markers (highlighted in magenta), four of which are "fast-moving" markers (highlighted in red), and one of which, 444, is a slow-moving marker. Indeed, 444 is so slow that there are in the FTDNA R-M222 Haplogroup Project very few other M222 testees with 13 at 444, so it is a definite pointer to the Grierson family. As at  21st June 2010, there are 10 non-Grierson individuals in this project with 444=13, out of a potential 596 (but not all are tested at 67 markers), of whom seven have one other corresponding off-modal marker. Their names are Wilson, Owsley, Kearon, Gartland, Deering, Conroy and Dalton, apparently of English and Irish extraction. There are also two (FTDNA IDs 78699 and 51148), with four out of five matching off-modal markers. They have, unfortunately, chosen to keep their names secret, but it is possible that the first is a Grierson or in that line pre surnames, and the second is probably Dunbar (see later).

11.
These off-modal markers tell us that all people carrying all of them, and most people carrying some of them, descend from one individual who lived much more recently than the founder of M222. But how recently? Well, we can make some deductions by comparing the clustering with certain aspects of family history, see later. With respect to the other differences from the cluster modal, some mutations in slow-moving markers are so-called "back mutations", ie, back to the ancestral L21 figure, eg, the 390=24 in rows 8 and 9, the 385b=14 in row 11, and 448=19 in rows 10 and 28. Interestingly, we see an apparent back mutation towards M222 with the 464c=16 in rows 11 and 22. It is not known whether back mutations are more or less likely than random ones. Further, the actual mutation(s) in these latter cases may have occurred in 464d, but have been moved to the 464c position as a consequence of the numbering conventions in use. There is no way we can tell. Others mutations are random, as is expected, and in most cases in fast-moving markers. Their grouping does, however, aid in family identification. An example is the 456=16 and 442=13 in Grierson (my family) at rows 8 and 9, the only pair supported by non DNA genealogical research as being near-term related, as far as I know (three generations in this case).

12.
There is more information in Appendix A. At marker 10 we see, highlighted in light brown, a mutation from the founder (M222) count of 13 to 389-1=14, and at marker 35 there is, also highlighted, a group of CDYb=41. It is safe to assume that all those Greers shown in rows 14-29 descend from a single individual, so when did he live? We know from family history that one member of the Grierson of Lag family is reputed to have gone to Ireland, supposedly during the 17th Century. The progenitor of this family was born around 1600 in Scotland, that is about 10-12 generations ago depending on the birth dates of the testees here shown. It may be here that the 389-1=14 mutation occurred. Similarly, probably at some later point in time, another mutation occurred at CDYb=41. Now, a number of Greer families went to America in the 17th and 18th Centuries, largely from Ireland, as did the ancestor of 27441 Greer, whose haplotype suggests a separate line closer to the Griersons. The implication here is that the CDYb=41 mutation happened at or about the time of migration to America, of even after arrival. As I understand the average rates of mutation, these time scales correlate with the numbers of mutations we see. 

13.
Now, I have to introduce a conundrum. In principle, a modal is constructed from the largest count of alleles at a given marker, the notion being that mutations are so rare as to make that count the most probable. However, that modal can be skewed  by an unbalance in the representative numbers of testees. An example is the YSearch M222 modal; the vast majority (by apparent surname) are NW Ireland and even Ui Neill clan descendants. Therefore, the YSearch M222 modal more probably than not represents the Most Recent Common Ancestor (MRCA) of those families. The odd Scots M222 reported therein has no affect on the allele count of the majority. In the case of the Grierson list, the majority are Greers from USA. Therefore, the modal is skewed toward their genetic position. As we don't know the person who may be most representative of the Lag family itself, we can't say with absolute certainty that the line represented with 13 at 389-1, or the line with 14 at 389-1 actually represents the Lags. There is some logic in the proposition that all named Griersons are 13 at that marker, and therefore 13 is more than likely the true line. But, as we shall see, the four Grierson families represented have descended through discrete lines for upwards of 400 years. Now, as 13 is the ancestral M222 marker count, if 14 is the current Lag count, that mutation must have happened in that line after the separation of all the named Grierson families so far tested and before the migration to Ireland. I don't think that is the case. My opinion is that either 117158 Grierson or 173150 Grierson are the nearest Lag identifiers, based largely on the location 200-300 years ago of their forefathers.

14.
Appendix A has given us a solid base from which to work, particularly once we establish the MRCA for those represented therein. We see that the five off-modal markers give us a familial relationship with near certainty. We say that somebody carrying two or more of the identifying off-modal markers and the same surname is extremely likely to be a close relative, and three or more of these markers with surnames that can be historically associated should also be closely related, as distinct from the general group of M222+ males.

Griersons and Amuliganes
15.
In April 2010, Alan Milliken, in part of an ongoing correspondence, pointed out that the Latin used in a particular Charter (c1408) to describe the relationship between John McRath and Gilbert Grierson was the term "consanguineo" meaning "of the same blood, related by blood, kindred". I had some years earlier remarked upon the apparent closeness of some modern Millican/Milligan results to mine, and Alan and others have noted the similarities. A proportion of Amuligane results fall into the M222 haplogroup, and it appears that this proportion relates to SW Scotland, and in very much the same area as early Grierson landholders. How best to establish whether the relationship is close or distant?

16.
 At Appendix B is a spreadsheet annotated in the same way as Appendix A. The Amuligane rows have been garnered from several sources, and I suspect I have a duplicate in rows 33 and 34, who may be the same man. Nevertheless, we are, I think, seeing evidence of a relationship much nearer to the present than initially seemed likely on the basis of genetic difference (GD) alone. As argued above, the evidence from off-modal markers supports the hypothesis that these men all have a common ancestor much more recent than the founder of M222. For instance, 12068 Millikin seems closer to the Griersons than he does to the rest of his cluster. I doubt that we can say with certainty that this proves the relationship between John McRath and Gilbert Grierson (c1400) as being that of true cousins (of whatever order), but it certainly seems a strong possibility. More data is needed. 

17.
There are two other aspects of interest to this spreadsheet. One is that no Amuligane carries the 444=13 mutation characteristic of the Griersons. I think this indicates a genetic separation around the time of early surname use, probably during the 14th Century, and that mutation possibly came with Gilbert Grierson or his father Duncan. The other relates to the allele counts on locus 576. I can't identify, from the data available, what the likely order of events might be. On the face of it, a possible explanation is that the Lag and Amuligane ancestral allele count was 19 or 20, but that a son who branched off from the main line to father all the tested Griersons was the carrier of the mutation to 18. This would involve the presumption that the Greers now represent the Lag line, which I have rejected, above. Any alternative appears to require a series of mutations up and down in the same family on the same locus, an unusual sequence if true.

18.
The Milliken at row 33 stands out as being in some respects closer to the NW Irish modal, and in others distinctly different. This one, if indeed related to the Grierson/Amuligane line would appear to have separated closer to the M222 founder.

19.
From the small amount of data we hold, we can say that within the Amuligane cluster itself there is a fairly wide spread of descent. This suggests that although surnames were not generally used (or even used at all), in the several hundred years preceding the 13th Century there must have been a tribal knowledge of relationship which was passed from generation to generation. Ultimately, particularly when record-keeping became more widespread, different lines of descent from a common ancestor adopted the same or similar names.

Time to MRCA (TMRCA)
20.
Appendices C and D are charts of relationships between all M222+ Grierson and Amuligane testees at 37 and 67 markers respectively, using the "McGee" utility as the methodology. This utility allows the choice of relationship to be displayed either in years or generations. I have chosen to display the results in years, using 30 years per generation as the criterion. 30 years was chosen because I established from published descents of the Grierson of Lag family that they averaged a fraction over 30 years over 17 generations from Gilbert 1st of Lag. I have included the 37 marker spreadsheet because that way I can display a greater number of Amuligane results. 

21.
Note that the probability of these figures being correct is 50% in both cases, but due to the greater number of markers in Appendix D, the error tolerance is smaller and therefore the results show a closer relationship. However, if one attempts to approach statistical certainty, the figures blow out to more than double those you see here, for instance in one case the (95%) relationship between a Greer and a Milligan is estimated at about 1900 years, close to some estimates of the age of M222 (these results are not shown). 

22.
So, at 50% probability, what use are these figures to us? How can we validate them? The internal relationship between the Griersons seems reasonable in the light of known Grierson history, and similarly that of the Greers. Looking at Appendix D, we see that the green highlighted area fits comfortably within the American migration period. There are clearly some close relatives here. The internal Grierson  relationships correspond more or less with the assumption that these lines divided early during the beginnings of the use of the surname. Similarly, in comparing the various Grierson/Greer relationships we see a feasible indication of the separation of different lines. In two of the three Amuliganes we see evidence of an earlier split. Interestingly, there appears to be several Greers and one Millikin related to my line at about 1500 AD. I have no explanation for this, other than the recognition that "convergence" might account for the apparent closeness of relationship.

23.
These results, combined with those seen in off-modal markers, give a solid indication that the point in time that saw the two lines divide, and subsequently adopt different surnames, was during the years 1200-1400 AD, with a margin of uncertainty adding up to 200 years.

Griersons and the Ui Neill
24.
The relationship in the first millenium AD between the Scots and the Irish generally is still the subject of robust debate. The long-espoused migration of the Dal Riata period is being questioned. The much later plantation era migration is better documented, and explains the discovery of apparently Scots blood in Northern Ireland. So the question of how there came to be substantial M222+ lineages in both NW Ireland and SW Scotland is unclear. Did the mutation happen in Ireland, and then some men carried it to Scotland? Some suggest that the mutation happened at about the notional time of the legendary Niall, others that it happened elsewhere, and his clan brought it to Ireland. It has been argued that Niall was not of an "establishment" Irish clan, but rather represented a line of recent (in that era) arrival to Ireland. If the M222 mutation predated the Ui Neill (as represented in Ireland), where did it occur? The argument at the moment seems to be between France and Iberia. If it happened on mainland Europe, then there is a possibility that it went separately to Scotland and Ireland. If it could be shown that the TMRCA for different M222+ lines predates the notional time of Niall, perhaps that would point to separate migrations from Europe. 

25.
In Appendix E is shown the McGee calculation for TMRCA between three modals. The logic chain of this proposition is as follows: firstly, as mentioned above, I think the widely accepted M222+ modal represents the early Irish line. Presumably, had it been possible, DNA testing at any time (say 1000 years ago) of the same lines would have produced the same modal. Secondly, the Grierson modal represents (more or less, because of the smaller number of testees and the aforementioned representational skew) a line of about 600 years before the births of the testees, say 1350AD. Therefore, a McGee comparison between the two lines should produce an estimate for TMRCA which would predate the 1350 date by the calculated amount. Comparing Grierson and Niall we therefore arrive at a notional date of  420AD. Using the same process with the combined modal and Niall, we arrive at about 320AD. The question is, do these dates predate the notional arrival of the Ui Neill in Ireland? However, because the sample is very small, we can draw no conclusions with any degree of certainty.

26.
I should point out also that I have used the 95% probability model in Appendix E, in an attempt to more nearly arrive at the earliest possible dates for comparative purposes. Even with this model there is an error factor for the result, which in any case contains the qualification that the TMRCA will be "no longer" than that shown, so presumably can be somewhat shorter.

Related Studies
27.
In the course of preparing this paper, I began a parallel study into the relatedness of all M222+ results to the Grierson/Amuligane lines. Using similar methodologies as above, I found a cluster of Dunbars (and two MacAdam) who are probably related in about the same period because of their similar off-modal characteristics. It may be that these test results represent the descendants of other medieval lines from the Nith Valley. In the persons of the successive Earls of March, the Dunbars had authority over the Nith for a period. The relationship therefore could work in several directions. The M222+ Dunbar line could represent local men who adopted the Dunbar name in recognition of their sovreignty; it could represent legitimate or illegitimate descent from the Dunbar family; or it might indicate a "pre-surname" relationship between the Dunbars, the McRaths and the Griersons. This latter explanation has some attraction as an explanation for why those families were prominent (in their time) landholders and courtiers. There is a case for naming this cluster M222 Nith.
Conclusions

28.
The primary aim of the paper is to establish whether there is a useful genetic relationship between the Grierson and Amuligane families that fall in the M222+ group. I have demonstrated that a common ancestor is likely somewhere in the period 1200-1400 AD, with a tolerance of uncertainty giving a possible earliest date of 1000AD. 

29.
I also set out to clarify certain aspects of various lines within the Grierson family. Whilst by no means certain, it seems that the genetic divergence supports traditional family history. 

30.
I wanted to see whether the Grierson/Amuligane line could be used to assist in determining whether the SW Scots divided from the M222 mainstream before the supposed time of Niall of the Nine Hostages. Results are indeterminate, largely due to the small number of samples and the large tolerances at that remove, however, there are indications that it is possible to identify M222 earlier than the era of Niall.

31.
Associated modelling has identified a basis for further research into families that can be shown to have Dumfriesshire and Galloway antecedents.
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