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Abstract {to be written in full later}

We have researched this question exhaustively, but without searching for a definitive or pre-determined outcome with respect to hierarchical labels for taxa.  Rather we have sought to define what is known and what is not known about these birds and to use ‘best practice’ methods to reconstruct phylogenies, to embrace a ‘total evidence’ approach and to discuss and define criteria for decisions concerning the status of taxa (after Helbig et al. 2002) supporting these with full lists of references to primary sources of peer-reviewed scientific publications.  Thus we have attempted to say how well received empirical ?wisdom/data? fit with various species concepts and how these impact on various proposed taxonomies.

{REM: we will use common names after Brooke (2004) and employ the superspecies concept after Helbig et al. (2002) as used in Shirihai (2002) but rejecting their ‘allospecies’ concept?? and their use of the term ‘semi-species’ to describe individually diagnosable taxa that make up a superspecies.  This latter decision is based on the availability of precise pre-exisiting definitions of ‘semi-species’ by Ayala and colleagues (Ayala et a., c. 1975) which are not universally satisfied by the avian taxa which might qualify as ‘semi-species’ sensu Helbig et al. 2002}

Keywords:  Albatross, mitochondrial DNA, cytochrome b, control region, phylogenetics, phylogeography {MD: Any others, e.g. do we want to list the names of the four genera??}

Introduction

General Background

Albatross systematics has a long and complicated history (Brooke, 2004; Tickell, 2000).  This field has often been characterized by the use of confusing common and scientific names, the application of inexact or poorly explained methods and the recruitment of unpublished data.  A major development in this process was the publication of a new species list and generic arrangement by Roberston and Nunn (1998).  This new taxonomy was based on phylogenetic analysis DNA sequence data for mitochondrial DNA (mtDNA) cytochrome b gene targets for 14 taxa first reported by Nunn et al. (1996) but adding a further 8 sequences which were not deposited in an international database at the time.  Their final cladistic analysis using maximum parsimony produced a tree with 24 full species supported by brief arguments mapping character data onto their cytochrome b tree.  Their species were claimed to satisfy Cracraft’s (1989) Phylogenetic Species Concept (PSC) but is perhaps better expressed as the PSC1 or ‘diagnosable’ version of this class of idea (see arguments in Penhallurick and Wink, 2004).  That this work subsequently achieved rapid and widespread penetrance of the literature (e.g. see Croxall and Gales, 1998 and Gales , 1998) is perhaps not surprising, since it reflected well-recognised taxa and made very useful suggestions for establishing four new genera (see later).

Subsequently the arrangement of species proposed by Robertson and Nunn (1998) has recently been criticized and re-examined by Penhallurick and Wink (2004).  These authors included all of the albatross cytochrome b data (together with their GenBank accession numbers) in a wider and more complete phylogenetics analysis of the Procellariformes.  Their revised molecular taxonomy is identical in general structure to that of Robertson and Nunn (1998) but they reach different decisions with respect to naming the terminal taxa reducing to just 14 the number of full species recognized.  They claim that their decisions are based on application of Mayr’s (1996) Multi-dimensional version of his basic Biological Species Concept (MBSC) with reference to Zink (1997) whereas they actually seem to be using some form of PSC and setting the species cut off at 2% uncorrected DNA sequence divergence in their preferred target.  They support the adoption of this criterion with numerous appeals to published precedents.  {MD: what follows sounds to me more like discussion rather than introduction}  Nonetheless, this would seem to be a highly questionable approach.  In our experience {MD: depersonalize this?} it would be more conventional to consider genetic divergence between tax on a case-by-case basis.  Thus, genetic information such as ‘there is more than 2% DNA sequence difference taxa X and Y’ can be used as circumstantial evidence to support a case that taxa X and Y should be considered as full species, if there are adequate other grounds for thinking that they satisfy the criteria of one or more species concepts and that the members of one or more other closely-related pairs of taxa which are accepted as full species are similar genetic distances from one another {MD: intend to add GKC ref on fur seals and parakeets  to illustrate rationale here – can you think of other examples??}.

The analysis of Penhallurick and Wink (2004) has itself been criticized by Rheindt and Austin (2004).  They point out that the phylogenetics analysis is not based on any clear evolutionary model {Need to check exact wording} and branch support values are not stated.  Further, their conclusions regarding albatross taxonomy do not take account of other molecular genetic data from other mtDNA and nuclear target loci which have been collected for Wandering and Shy Albatrosses etc. (Abbot and Double , 2003a,b; Burg and Croxall 2001, 2004; vanBekkum 2004 –last ref to be replaced when we submit our joint Thalasarche paper).  Although these latter omissions significantly compromise the conclusions of Penhallurick and Wink (2004) they are perhaps understandable given the wider focus of their paper. However, it is still regrettable that these authors did not present a separate (and more thorough) analysis of the Albatrosses, particularly so when this has been done for other elements of the Procellaridae and when a full matix of DNA and amino acid sequence differences (Table 2 p. 134) is given for the 22 taxa examined.

{MD: not sure where the next section belongs, nor if it should all go together}

In the sections that follow we present what we consider to be ‘best practice’ principles in avian systematics and then apply them to the case of the albatrosses.  In short, these principles include:

1. An inclusive ‘total evidence’ approach

2. Based on high quality, detailed and accessible data properly referenced

3. Using the best available data analysis methods

4. Adoption of clearly stated species concepts and criteria

5. Refrain from drawing conclusions and making recommendations when not supported by adequately discriminating data.

In drawing up this list we have been strongly influenced by the position taken by Helbig et al. (2002) and the procedures followed by them.  Thus we follow their example in using the concept of ‘superspecies’, but only consider reports of long-term allopatric breeding to be supportive circumstantial evidence for species diagnosis rather than using them to support the establishment of taxa as ‘allospecies’.  We reject this latter term together with ‘semi-species’ {for the reasons stated previously – or move this section here from the abstract page???}. {MD: do we need an extra sentence here to link this bit to the next sentence saying perhaps that all of the above numbered sections are self evident (or should be!!) but do we need to expand a bit on item 4??}

Rationale and Approach to Species Concepts in Birds
Arriving at a correct, universal and readily applicable way to define species of organisms is a seemingly eternal quest for all manner of biologists, and not least for ornithologists.  There is already a wide range to choose from (see Claridge et al., 1997). The characteristics of each has been described in depth (Mayden, 1997) and their philosophical bases examined (Hull, 1997).  In our view the albatrosses proved a good case study to illustrate why there may be no universal solution.  We agree with Hull (1997) that this derives in part from competing demands of theoretical rigour and operational generality.  However, we go further in suggesting that the former ?element? is confounded by the fact that the mode and rate of speciation can vary between different sets of taxa and the latter by the fact that circumstances often just don’t allow us such luxuries; i.e. because the critical data are not there or simply cannot ever be obtained. For example, consider the dilemma of the BSC with respect to allopatric populations; validation can never be obtained.  Worse still, there may be perfectly good reasons for wishing to consider two or more taxa as separate species even though they are well capable of interbreeding in captivity or perhaps in the wild. {MD: do we want to include a reference to a paper by the Grants or others saying that under strict BSC we would only have one duck?}

However, it is clear that once taxa have permanently ceased to exchange genes they are on separate phylogenetics trajectories (give or take the time required for the sorting and subsequent differentiation of their genetic lineages).  This scenario defines not only the BSC but also the Evolutionary Species Concept (ESC) as first advanced by Simpson (1961).  While this latter concept may well amount to the purest of them all from a strictly philosophical viewpoint {MD: do we want to add something in support from Hull (1997) here??}it does lack operational utility.  Biologists who wish to use ESC to define species would require a crystal ball to predict future events.  Thus, for example, allopatry may certainly facilitate the process of becoming independent, but this condition does not necessarily last forever, as the case of the very mixed bag of Black-browed Albatrosses presently breeding on Campbell Island shows only too well {MD: add Moore et al. 200X ref here??}.  Indeed, there are very few closely related albatross taxa where BSC criteria can be tested for adequately.  A single exception may be the Sooty and Light-mantled Sooty Albatross pair which do breed in sympatry {MD do we want to go into detail here giving geographic locations and talking about relative positions of nest sites on cliffs etc.??}

Based on the above considerations one can begin to define a new way forward.  Pairs of taxa such as those above which are at least morphologically distinct, ecologically separated, genetically circumscribed and do not interbreed (opportunity notwithstanding) may be termed ‘perfect biological species’.  Those that do not interbreed but only satisfy one or a few but not all of the preceding criteria would become ‘imperfect biological species’.  In general, birds provide few opportunities to use these terms partly for the data driven reasons stated above and partly due to the predominant mode of speciation among avian taxa.  Here one may be guided by substantial body of work reviewed by Grant and Grant (1997) {MD: how many references do we need here???}.  The general thesis runs that birds are intensely visual creatures.  Speciation centers around of small differences in plumage or behaviour strongly promoted by sexual selection.  Thus the development of pre-zygotic isolating mechanisms precedes that of post-zygotic isolating mechanisms.  Hence, taxa can become morphological species long before they become true biological species.  In the process they probably satisfy the criteria of the Cohesion Species Concept (CSC) of Templeton (1989) before they become genetic or phylogenetics species.  Since they are not yet true biological species and could coalesce to become a hybrid swarm such taxa are probably best termed ‘incipient species’ with those that are otherwise full distinct (as above) termed ‘perfect incipient species’ and vice versa.  There is probably no real need to adopt the term ‘incipient’ per se since almost all closely related pairings will fall into this category.  However, it is absolutely obligatory for taxonomists to declare precisely which species concept(s) are being applied in any given case and how the taxa satisfy the particular set of criteria {MD: again I could point to our work on parakeets but it would seem more satisfactory and more modest to use other examples – any ideas??}

Methods
General Strategy

Our first step was to search the published literature and compile datasheets for each species containing information on morphology and behaviour, breeding and foraging ranges, molecular genetic data etc. {MD: and anything else we can think of}.  Next we downloaded the cytochrome b data from GenBank and reanalyzed taking account of the deficiencies in previous attempts.  Then we complied the new genetic data from phylogeographic work mtDNA on Control Region and microsatellite loci and mapped it onto the robust framework of the tree obtained {MD: Should we just give references here or should we say something below e.g. listing what data were obtained for what taxa and populations??}.  Finally, we re-considered the status of all individual taxa on a genus-by-genus basis and listed our conclusions according to the best practice guidelines described in the introduction.

Data Retrieval

{MD: will you want to say something about how we went about this??}

Phylogenetic Methods

{MD: we will need to have John write a couple of paragraphs on this including the Shimodira-Hasegawa Test for monophyly of the yellow-nosed members of the Thassarche – rejected}

Results
The data sheets for the ?24? well-recognized taxa  form Appendices 1A – 1X.  {MD: you may wish to say something about the completeness, novelty and utility of this compiled and validated resource.  Also that it is there to be referred to as an authority for later discussions}

The tree is shown in Figure 1 and the distance matrix in Table 1 {MD: do we need this or are we happy with just the numbers on the trees??}

{MD: we need to get John to add some words here.  Major points include:

1. Full agreement with trees produced using all analytical methods

2. Ditto wrt all models of evolution employed in ML trees

3. The arrangement of the 22 taxa (and 2 outgroups) is exactly as previously

4.  Support values for branches under all conditions above are given

The results of the S-H Test are given in Table 2

{MD: Ditto need something from John here}

Taxonomic Analysis 

The structure of the phylogenetics tree presented above (Fig. 1) is not in dispute since our result is exactly congruent with those of previous authors (Penhallurick and Wink, 2004; Robertson and Nunn, 1998 MD: do we want to add their Nunn et al. 1996 reference and Nunn and Stanley, 1998).  There can be little doubt that it represents the best arrangement of the cytochrome b gene tree for these taxa {? Add + confidence come from the exhaustive approach and the branch support values obtained?}.  Although we may have some detailed reservations (see section on the genus Thalassarche below) regarding the faithfulness with which this can be said to reflect the species tree, there is little doubt that the major branches are correctly arranged.

Thus our reconstruction supports the idea of four major subgroups (see below) as proposed by Robertson and Nunn (1998) {?? Must check if first given in their Nunn et al. 1996 paper??).  These subgroups contain all 24 taxa and represent their four new genera, Diomedia, Phoebetria, Phoebastria and Thalassarche derived from splitting the old Diomedia, which contained only 14 taxa.  It is our understanding that this division of the Albatrosses has met with universal acceptance and approval (and is widely held to be both a useful tool for describing taxa an accurate reflection of biological reality --- not sure how much of this too keep???).  What is in dispute is the number of taxa contained in each genus that should be recognized as full species.  The authors above who have previously examined either the cytochrome b data alone (Penhallurick and Wink, 2004 – are we being fair to them here??) or in association with other selective and non-molecular data (Robertson and Nunn, 1998 –ditto wrt fairness??) have come to polarized positions on this issue. The section below considers the membership of each genus according to ‘best practice’ methods and incorporating the new molecular data for the first time.

{NB: Need to add in note wrt sequences of microsats from Margo reflects genus arrangement}

Genus Diomedea: The Great Albatrosses

The fundamental division of this genus is into two sub-genera; the Royal Albatrosses (2 taxa) and the Wandering Albatrosses (5 taxa).

The Royal Albatrosses

These include the Southern and Northern Royal Albatrosses (identified as the taxa1 epomorphora and sanfordi respectively).  They breed allopatrically but have been known to hybrise yielding viable offspring (Brooke, 2004 – MD on p. 182 he quotes other authors should we use these as a best practice move??).  Both taxa are circumpolar dispersers and foragers.  They show minimal genetic divergence from each other (0.0009 see Fig. 1) compared with from other members of the same genus (range 0.0306 – 0.0359, n = 10 comparisons {?? Presently calculated from PW04 data MD: How do we want to present these figures and should we get John to generate some?}.  They do display clear plumage differences with respect to under-wing patterns and older individuals of the Southern Royal albatross much lighter upper-wing plumage.

One might consider nominating these taxa as full species under MSC supported by the evidence of more or less consistent allopatric breeding. {MD: do we need to say that the molecular data are insufficient for PSC diagnosis??}  However, any such call must be reckoned as marginal given their recent divergence and plentiful opportunities to interact with one another both away from and on their breeding grounds.  Thus lumping them as D. [e.] epomorphora and D. [e.] sanfordi, members of  a  D. epomorphora superspecies would represent more conservative practice.

The Wandering Albatrosses

These consist of two extremely closely related taxa breeding on the SubAntarctic islands of New Zealand and Australia; the Antipodean Albatross (antipodensis) and Gibson’s Albatross (gibsoni) and the widely distributed South Atlantic taxon the Snowy (or Wandering {MD: does this device do the trick??) Albatross (exulans2) and two local variants; the Amsterdam Albatross (amsterdamensis) and the Tristan Albatross ( dabbenena).

All of these taxa are closely related (typical uncorrected intertaxon mtDNA cytochrome b distances are around 0.0052 to 0.0087 {MD; ditto all such numbers – all further instances marked ?? only} except for the Antipodean and Gibson’s forms which have identical sequences to one another).  Recent data from Burg and Croxall (2004) includes a detailed phylogeographic survey of several Wandering Albatross taxa based on mtDNA Control Region hypervariable target sequences and nine polymorphic microsatellite loci.  This work provides ample evidence for separation of the Snowy, Tristan and two SubAntarctic forms together as full species under PSC.  To these, other evidence (plumage patterns), the need for consistent internal logic and parity demands that Amsterdam Albatross be added as a full species under MSC pending collection of corresponding molecular data. Further, the term ‘Wandering’ might best be dropped from all common names entirely except when referring to the group as a whole.  Burg and Croxall (2004) recommend that the two SubAntarctic island taxa be retained at subspecies status. However it might be more consistent to rename them as D. [a.] antipodensis and D. [a.] gibsoni, members of a D. antipodensis superspecies in line with practice above and in recognition of their clear separation from D. exulans and D. dabbennea.

One might even be tempted consider nominating the tow SubAntarctic island taxa as full species under MSC supported by the evidence of consistent allopatric breeding.  However, such call must be reckoned as very marginal given their extremely close genetic relationship. Their situation closely parallels that of the Royal Albatross pair. 

{MD: What are we going to do about these footnotes??  I think we probably need to retain the information but perhaps not in this form}

1The term taxon plus a unipartite latin descriptor is used with the intention that it be considered as neutral as possible and taken as referring to a population, or set of populations, for which there exists a published claim supported by accessible evidence relating to its/their distinctiveness from all other such populations. Common names follow Brooke (2004) as representing the most recent and most detailed general text available.

2 Formerly known as D. chionoptera or D. e. chionoptera and now renamed following Medway’s (1993) insights into the source of specimen originally examined by Linnaeus and named as D. exulans by him.

Genus Phoebastria: The North Pacific Albatrosses

This genus contains four well-recognised and widely dispersed allopatric breeding taxa; Short-tailed Albatross1 (P. albatrus), Laysan Albatross (P. immutablis) Hawaiian Islands, [10] Waved Albatross (P. irrorata) – Galapagos and [11] Black-footed Albatross (P. nigripes).  These taxa have clear plumage differences and presently are {and have always been ?? MD: is this true??} accorded specific status.  There are few molecular data for these taxa and uncorrected cytochrome b distances  are around typically around 3 to 4% (Penhallurick and Wink, 2004)except for the two Hawaiian taxa at 0.0175 (see Fig. 1).  It is interesting that the two geographically closest taxa should also be the closest genetic pair.  However, it would be premature to attach significance to this observation in the absence of larger mtDNA hapolotype data samples and a formal phylogeographic analysis.

The Japanese population of the nigripes taxon may provide something of an object lesson in albatross systematics.  This has been studied by Edwards et al. (2001) {MD: and by Walsh and Edwards, 2004 but we can’t use this reference at present—still need to check other ref again} who show that this isolated population was probably founded recently by a small number of individuals bearing a rare hapolotype.  These data have been very useful in assigning provenance to fisheries by-catch birds (exclusively of Hawaiian origin). It might be argued that these observations constitute grounds for specific status under PSC.  However, this would seem premature as the Japanese population also contains a small number of individuals with the most common Hawaiian mtDNA haplotype indicating the potential for continual recruitment from the main population.

Thus the full species status of the four major taxa seems firmly based under MSC and projected under diagnostic PSC (given that cytochrome variation within each taxon can eventaully be shown to be less than 2%). The Japanese isolate of the nigripes taxon might merit consideration for elevation to independent status of a superspecies, i.e. as P. [n.] nipponensis, but if, and only if, banding and/or telemetry and/or further genetic studies can show very limited or better still no exchange of individuals between Japan and the Hawaiian Islands.  The discovery of behavioural and/or morphological differences between them would further strengthen the case, but none have been reported to date to the best of our knowledge.

1 Formerly Steller’s Albatross {MD: Do we need to include such information?}

Genus Phoebetria: The Sooty albatrosses

This genus contains two well-established taxa; the Sooty Albatross (P. fusca) and [22] the Light-mantled Sooty Albatross (P. paplpebrata).  Both are accepted as full species by all present authors.  The former has a breeding range restricted to islands the South Atlantic and Indian Ocean and the latter is more widespread and occurs in sympatry at Marion and Crozet Islands.  The mtDNA cytochrome b divergence between this pair is 2.1% compared with around 8% to members of other genera.

All authors concur that these birds are full species (under MSC and PSC ?– generally unstated? MD do we wish to advance this criticism) and further that lack of interbreeding in sympatry is plainly indicative of some degree of genetic isolation and urges acceptance under some form of BSC. {MD: If field data say that no mixed pairs have been observed then we can say there is a pre-zygotic barrier – do you have any information?}

Genus Thalassarche: The Mollymawks

This is by far the largest and most complicated genus.  It contains three quite distinct divisions (?sub-genera? MD: opinion please):  The Yellow-nosed Albatrosses (T. chlororynchos) consisting of one pair of very closely related taxa; the Shy Albatrosses with two closely related pairs each with very closely related taxa (only three are shown on the tree in Fig. 1 because there are no data for the White-capped Albatross, steadi) and the two Black-browed Albatrosses.  The three remaining taxa include the Grey-headed Albatross (T. chrysostoma), which is placed next to the Black-browed Albatrosses in the cytochrome b tree (Fig. 1) and the two geographic forms (data are available only for the Sothern bulleri form) of Buller’s Albatross (T. bulleri), which are placed next to the Shy Albatrosses. 

The dilemma for systematists is that all analyses of the new molecular data (Nunn and Robertson, 1998; Penhallurick and Wink, 2004 and our own shown in Fig. 1) far do agree on the placement of the last three taxa.  Thus unless the yellow and black-striped beak clouration pattern that typifies these birds and the Yellow-nosed group is a convergent character and derived (or lost) independently twice within the genus, then the cytochrome b gene tree may not accurately reflect the true evolutionary history of the genus. Thus if, as parsimony would suggest, all five taxa with this morphotype do form a unified group, then the placement of the two other ?sub-genera? within it renders it polyphyletic on the molecular tree!  Therefore, we tested this hypothesis using the presently available data by performing a Simodaira-Hasegawa Test {JT we need a reference for this please} constraining these five taxa to group together excluding the Shy and Black-browed Albatross ?sub-genera?.  The test was run using the K81+I+G model of evolution and is rejected against the best alternate tree at the 0.05 probablity level, i.e. the proposed arrangement is significantly non-optimal given the cytochrome b data.  We suggest that ?common sense? requires that the hypothesis be tested further by obtaining more extensive DNA sequence data from a range of targets including nuclear loci.  However, we do advise that the latter element of this recommended programme might be a significant undertaking.  In a preliminary DNA sequencing survey of regions flanking six microsatellite loci across representative taxa from all four albatross genera vanBekkum (2003) found only ?x? variable sites among ?y? nucleotide positions. {NB: GKC to provide data – does this set of comments belong in the general discussion at the end??}

The Black-browed Albatrosses

This group illustrates the conflict that can arise between taxonomies based on different species concepts and underlines why one might consider it essential for author’s to state explicitly which one they have adopted. There are two presently recognized taxa; the Black-browed Albatross (taxon name melanophrys} and the Campbell Albatross (taxon name impavida).  The uncorrected cytochrome b distance between this pair is 0.79% (Fig. 1) compared with 1.92% to the Grey-headed Albatross and around 2.76% to the Yellow-nosed Albatross pair as given by Penhallurick and Wink (2004) – ditto earlier question.  The Black-browed Albatross is widely distributed and has a dark eye.  Whereas, the Campbell Albatross’s breeding is restricted to breeding Campbell Island in the New Zealand Sub-Antarctic and it has a light eye.  This evidence has been used to support long-standing suggestions that these taxa be recognized as full species (e.g. see Brooke, 2004} by implication under MSC. Against this suggestion must be set recent observations that the melanophrys taxon now breeds on Campbell Island alongside impavida and occasionally with impavida {MD: we need reference please – Moore  et al. ???}.  Thus these taxa are no longer allopatric breeders and certainly cannot be considered to satisfy BSC criteria.

Further molecular data from Burg and Croxall (2001) have helped to clarify this otherwise intractable situation.  These authors provide extensive mtDNA control region sequences and microsatellite DNA genotype data to define two clear groups of melanophrys-type birds those breeding mainly* on the Falkland Islands, hence T.  falklandensis {MD: we really do need to find out where the first specimen came from, or probably came from, so that we can assign the names correctly if we are going to use} and T. melanophrys breeding mainly* on Diego Ramierez, South Georgia and Kerguelan Islands accepted under PSC. Surprisingly both of these well differentiated and genetically-defined, dark-eyed types types are also presently* breeding on Campbell island) on Campbell Island and both are forming mixed pairs with the dark-eyed impavida (see above). {MD: we may need to cut down on repetition here??}  Thus, strict application of BSC would make all three taxa elements of a T. melanophrys superspecies viz: T. [m.] falklandensis, T. [m.] melanophrys and T. [m.] impavida. 

The above authors also report that the amount of genetic diversity recorded across all three Black-browed taxa is about twice that in the widespread, but panmicitc, populations of Grey-headed Albatross.  This observation provides further support for following Burg and Croxall’s (2001) lead in accepting the well known impavida and melanophrys taxa as full species under PSC supported by their large-scale phylogeogrpahic analysis.  However, parity demands that one should add localized breeding  taxon  which we have named falklandensis also as a full species since it fulfills the PSC criteria equally well.

{MD: please check that I have got these damn things right now!!??}

Shy Albatrosses

As explained earlier this group consists of two closely related pairs of taxa: the Shy Albatross (taxon cauta) plus the White-capped Albatross (taxon steadi) and Salvin’s Albatross (taxon salvini) and the Chatham Albatross (taxon eremita).

At the outset it would seem illogical to retain cauta as an overarching super-specific descriptor since there is a clear hierarchical structure to the group and each member has a reasonable claim to full species status (see below).  Having made this statement it must also be admitted that all of the genetic relationships between these four taxa are particularly close.  Thus the Penhallurick and Wink (2004) distance is only 0.26% between Salvin’s and Chatham Albatross and 1.05 and 0.96% between them respectively and the Shy Albatross (see also Fig. 1).

The hierarchical structure is inferred {MD: note the trees only contain three of the taxa so we need to be careful what we say} from the trees constructed by Robertson and Nunn (1998) and by Penhallurick and Wink (2004) and ourselves using the mtDNA cytochrome b DNA sequence data obtained by the first set of authors.  Further, microsatellite genotyping data obtained by vanBekkum (2004) on Thalssarche by catch specimens supports this view {MD: please see Table 4.6 p.79 for Assignment Tests and Table 4.7 p. 81 for distances and tell me what extra needs to go in here – noting that we expect that the case will only get stronger when Margo completes her analysis including Cathryn’s data – hence an extra reason to include them as authors on the manuscript}.  Recent phylogeographic studies by Abbot and Double (2003 a,b) using microsatellite and mtDNA sequencing of hypervariable control region targets shows that cauta and steadi populations are clearly separable on the basis of their genetic evidence and at least a different from one another as Grey-headed vs. Black-browed Albatross.  Also, the data of Abbot and Double (2003b) confirm the marked hierarchical arrangement of the four taxa with respect to mtDNA distances; 1.8% between Shy and White-capped Albatrosses and 2.9% between Salvin’s and Chatham Albatrosses compared with around 7.0% on average between members of the pairs {MD: we need to check these numbers please}.

In summary, there is good evidence to maintain cauta and steadi as full species, T. cauta and T. steadi under PSC criteria and parity demands that salvini and eremita be accorded the same treatment and recognized as T. salvini and T. eremita.  This latter assertion is supported by morphological evidence; the Chatham albatross is one of the most easily distinguished species at sea due to its unique combination of dark grey head and bright yellow-orange beak.  Salvin’s Albatross resembles the White-capped Albatross much more closely than it does the Chatham’s Albatross and together these features constitute a good case for full species status of eremita under MSC.

The Yellow-nosed Albatrosses

This group consists of the Atlantic (taxon chlororhyncus) and the Indian (taxon carteri) Yellow-nosed Albatrosses breeding on Gough Island and Tristan da Cuhna vs. various locations in the Indian Ocean respectively. The former has a grey vs.  white head in the latter so they might be considered to have some claim to specific status under MSC supported by allopatric breeding.  However, their very close genetic relationship (only 0.35% in uncorrected cytochrome b DNA sequence terms – Fig. 1) coupled with the lack of any detailed phylogeographic information suggests that it might be prudent to follow a conservative procedurethat they and retain as distinct members of a T. chlororhyncus superspecies; T. [c.] chlororhyncus and T. [c.] carteri.  Doing so would require that one differ from the arrangement in Brooke (2004), which follows Robertson and Nunn (1998) in accepting them as full species under PSC.

The Two Buller’s Albatross taxa

The situation regarding Buller’s (taxon bulleri) and 1Pacific Buller’s (taxon sp. nov.) Albatross taxa is very similar to the preceeding case with allopatric (Snares and Solander Islands vs. Chatham’s and Three Kings Islands) and non-synchronous breeding (2 months later ?Check?) for Pacific Buller’s Albatross together with plumage and other morphological differences supporting full species status {MD: all very well for me to say but where are the original published data??  I think that Pacific Bullers is a bit darker and has more black on the beak but where is this written down??  We may have to write to Chris Robertson and ask him directly!  What do you think?}.  All of the microsatellite data collected fort his pair by van Bekkum (2004) do show them to be closely related, but not more so than the salvini/eremita pair {???or the cauta/steadi pair I expect when Margo analyses Cathryn’s data}. The cytochrome b distance between bulleri and the three members of the Shy Albatross group for which data are available is only between 2.01and 1.66% compared with 2.6% to chrysostoma (see below) and with 2.97 and 3.32% to the two chlororhyncos taxa.  These facts urge caution regarding the correct view of the precise arrangement of the genus Thalassarche and recommend provisional retention of full species status for bulleri and sp. nov. under MSC alone, notwithstanding Brooke’s (2004) well considered advice that the differences in breeding time could arise from environmental influences.

1 Also formerly known as Northern Buller’s Albatross (T.  platei) this latter term has been dropped since {NB: need to check reference} noted that the type specimen for the platei taxon was an immature specimen of Buller’s Albatross (and formerly known as Southern Buller’s Albatross). {MD: I think that it is becoming clear that we can’t keep the footnotes as they are but can you tell me where do we best put the information please?Also I think that I may have made things worse by referring to the Northern and Southern forms of Buller’s Albatross earlier – please help me to check}

The Grey-headed Albatross

The Grey-headed Albatross (T. chrysostoma) stands alone and is readily distinguished from all other taxa by both genetics and morphology thereby satisfying PSC and MSC criteria for full species status and has consistently been treated as such by all authors. 

General Conclusions

To be negotiated.

{MD: can you please write down what you think that we need here as a series of numbered points}
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