
550 feet above the water suinface of the river. 
The storage capacity of the reservoir t'o be 
created 11y such a dam ir-ouicl be in  excess of 
25,000,000 acre feet. The discharge of Colo-
rado Xi.;-er a t  this point mny be noted, in  ap- 
proxiinate figures, as  ~aunging from 7,000,000 
to T23,000,000 acre feet per year. The mean 
annual  cliseliarge may 'be about 15,000,000 acre 
fee!. The surface area of the reservoir urould 
reach 125,000 acres. 

The feasibility of a dam of the dinlensions 
propo,sed seems now to be generally accepted 
by the engineers ~ i ~ l i ohare investigated tlie 
dain siie. A I-eservoir a t  Boulder Canyon would 
control the flow of Colorado River except the 
contribntioris by the Gila River, and tlie stor- 
a g e  coulcl be so manipulated that i t  would 
eliiilinate tlie lo~irer river flood menace to the 
extent that tliis rnenace is due to u p  river high 
stages. Such n reservoir would also regulate 
the tlow of the river fo r  irrigation purposes, 
thereby pe~<mitling the extension of the ir-
rigated area, and ~vonld generate upward of 
600,000 horse povver for electrical transmisbion. 

It is nol enough to k n o ~ ~  that this reservoir 
should be coiistructeti. Equally important is 
the matter of urgency. And this applies with' 
equal  force to the rese~voir control of the river 
ancl to the placing of the lower river upon a 
direct couvsc to the Gulf. 

C. E. GRUNSICY 

PROGRESS IN POLYNESIAN 

RESEARCH 


I x  view of the many inquiries regarcling the 
status of  the ai~thropological stuciics in Poly- 
nesia, unrlertaken by the Bisl~op &Ii~useum, n 
s n n n n a v  sta!ement of progress and results ap- 
p o a ~ s  to be appropriate. 

Systeniatic inve;:igations of tlie origin and 
.culture of tlie peoples been~ o i ~ - n e s i a n  have 
~condnctecl by the Bayard Dominicli Expedition 
.and niacle possible by a generous gift of Bag-
.a136D~lllillicli, JI.., of K\\'e.w Yorli-funds given 
to y,ale Univei~sity antd placecl by Itlie uqivers2ty 
.at ,tlie ilisposzl of Bishop Museum. During ithe 
.sunimex of 1920 four field parties began ,taheir 
\\.~~.Ii-';lie first in  Tonga, the secoricl in  tile. 
Jlarcjuesas, ,ithe lthird in  Rnmtu,  Rairaivai, 
Tul)u:ti ancl Rapa  of t l ~ e-1usi1,al Islands, ille 

fourth i n  selected islancls of the Hawaiian 
group. Through cooperahive arrangements 
with scientists of Ker-c. Zealand, physiml meas- 
urements of the 3%aori ancl a complete survey 
of the Jlaoriori of Chatlianl Islands forms part; 
of the program. By t,l~e encl -of tliis year all 
the field parties ~vill  have returnecl to liono-
lnlu. These surveys supplemented by investi- 
gations i n  Tahiti and adjacent islancls organ- 
ized for  1923, will complete the present plans 
of the Eayard Dominick Expedition. Con-
tributions to the physical anthl~opology of 
Samoa and of Tonga h a ~ e  been p~~~bl i shed  by 
the museum; other papers are in press o r  in  
preparation for  publication. 

The prosecution of this search for  P'olynesian 
origins aims a t  the solution of two distinct 
problenis: (1) the source of the physical racial 
characteristics, which have combined to make 
the Polynesian physical types; and (2) the 
source of ,the original elements ~vlliclii formed 
the basis of tho ancient culture of the people. 
Dependent upon the solution of 1-hese is a third 
problem: the degree i n  which racial and c d -
tnlaal transplantation and stlhatificalion are cots- 
related. 

Dr. Louis R. Sullivan, physical anthropolo- 
gist of the American Museum of Natural His- 
ioisg, is devoting himself to the study of the 
racbal data secured by himself arid by other 
members of the expedition. H e  mak'es the fol- 
lo~ving tcntatire classification of the physical 
cha~actevs ~vliich go 'to nlalie u p  tlie turo basic 
elements in  the Polynesian peoples: 

Type 1 is characterized by (1) tall stature, 
(2) moderately long heacls, ( 3 )  relatively high, 
narrow faces, (4) relatively high, narrow noses, 
( 5 )  straight or wavy black hair of medium 
texture, (6 )  well-developed mousbache and 
moderate beard on the chin, ( 7 )  moderate 
amount of hair on the body and limbs, ( 9 j  
light broxvn skin, (9) incisor rim present occa- 
sionally, (10) femur flattened (platpmeric), 
(11) tibia flaitened (platycnemic), (12) ullln 
flzttened (platolenic), (13) lips above 'average 
in  thiokness. Type I is the so-called Caucasoid. 
element in  Polynesia; sometimes spolren of as  
Pseudo-Cane8asian' or Pseudo-Mecliterranean. 
Macmillan Ero-sn regards it  as Nordic. I n  its 
cllaracteristics it is internlediate between solne 
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Caucasians and solne Mongols. It mag eventix- 
ally prove to be n. rery p~imit ive Caucasoid 
t jpe,  probably related to primitive inhabitants 
of Micronesia, Iildonesia, and to the ilino and 
sonie of the primitive American Indians. It is 
probably tlic oldest type in Polynesia (except 
where it  was possibly preceded by the 3fc1,ane- 
sians), and i t  occlxpiecl all of the Polynesian 
Islands. At  present it  seems to be strongest 
in the southern part  of Polynesia. 

Type TI is cl~aracterized by  ( I )  shaker 
stature, (3) sl lo~ter  heacls, (3)  low, broad 
faces, (4) !ow, hroad noses, ( 5 )  var ie r  liair, 
(6)  undeveloped bearcl, (7) body hair r a w  ex- 
cept on the legs, (8),darker biro~vn ~Ii in ,  (9) 
incisor rill1 rare, ( l o ) ,  (11))  (12) long bones 
less flattened (L~Q!LI.  meager, results inferred), 
(13) lips -\\-ell above the in thickncss. 
Type I1 is the elemenl so often refe~i:ed to as 
hialay, ancl is nndoul~teelly the one -which has 
been traced to the region of tile Celebes $5' 
linguists and ethnologists. Malay is not a 
snitable name for  it, since it  is usually restrict- 
ecl to groups inore de6nitely Mongoloicl. I t  ap-  
proaches somewhat closely Giuff~ida-Rnggeri's 
Indonesian type. Tliis element has conti*~i,buted 
some of tlie negroid characteristics (full lips, 
dal.li skin, broad flat noses), usnally attributed 
to Melanesian mixture. The type is sti.ongest 
i n  northern and central Polynesia. 

Edward S. Handy, ethnologist of the Bishop 
hlnseum staff, ancl a member of the Dominick 
Expedition to Tahiti .and the Marquesas in  
9020-21, has come to the following conclusions 
with regard to the genenal ethnology of Poly-
nesia. 

There i,s a basic Polynesian cultural complex, 
some of the most important elements in which 
are:  ( I )  cooking by means of heated stones i n  
ground ovens; '(2) the use of stone pestles for  
pounding food; ( 3 )  the use of gourd,~ ~ o o d ,  
aricl coconrint shell, rather than pottery, for  
ca,011tainers ; (4) skillful .\voodrnorliing and 
carving; (5) tattooing; (6)  tlle making of 
fapa, 01, bark cloth; ( 7 )  a characteris.tic rela- 
iioiiship system; (8) tlie customs of adopting 
and betrollling children; (9) systematic agri- 
cnllure and fishing, taro and pota'to cultures; 
(10) professional craftsmanship and leader-
@hip in industry; (11) tribal government of 
simple patriarcllal coii~muaism; (12) preserv- 

ing heads of enenlies as trophies, a i d  canni--
balisni; (13) nncejlor worsliip, the preseyva- 
tion of genealogies, ant1 the hiding of slirletal;: 
remains; (14) in~pir~at ional  diviners; (15) a, 
sp~culative creation mythology conceived orir 
[lie principle of dualism, expressed in terms of 
male and female agencies. This complex w a s  
univet.saily clistrihuied tl~roughout Polpilesia;~ 
bni: it is most clearly to be ~1istingnii;hed in t h e  
hi:iioiic cui iu~es of Yew Zenlnncl ace1 the Mar- 
quesas, both of which groups may I)e cl1orac.-. 
teisized as outposts. These elements being nni- 
versal, nncl best preserved in the margina? 
region, may be taken to represen!; the p~*imitive,, 
in {lie sense of original, Polynesian cnlknre. 
T1ii.s we may call Culture A. 

Sl~pe:.irnposed on this original cn1tni.e are, 
certain oilier elements, soine of tlie most im.. 
portant of are:~ ~ . l i i c l ~  (1)organized govern-. 
~ i ien t ;  ( 2 )  a ~.igi(l  social classification; (3) 
cornplicaled systems of land division and own-
emhip; (4)  great sacredness 0.f chiefs an&: 
elaborate etiquette; (5) organized dancing as n 
social and religious institution; ( ( j )  o;.ganizec%' 
religious ceremonial and l>riesthoocl; (7) 
generation cuilt and seasonal rites; (8) harn-
spicat-ion. As colnpareil with Culture il, this. 
culture appears to have been characterized by 
a higher social ailil religious, isather than higher. 
technical, development. This group, with other, 
associated elements, too numerous to include-
here, may be called Culture B. 

I t  is possible that the elements in  Culture 12 
may have resulted by a natural evolutioll fi'on3, 
the primitive Culture A. But it  is f a r  more 
probable that they represent the culture of a: 
scconil immigmting wave of a people, closely 
relaled c~llturally to Qhose of the first wave. 
Churchill's analysis of tlie language led him to* 
the collclusion that  the dialect spoken by t l ~ e  
second wive of migrators to Tonga ancl Samoa- 
mas very closely related to that of the originap 
settlers. 

A study of Polynesian ethnology recently 
completed by Ra'lpli Linton ind,icates that  'the. 
matel*ia! culture of the Marquesans and re-
lated groups supl3oi:t entirely the 3tlleory of an. 
original c u l t ~ ~ r e  The inwe anil later overlay. 
ii l~portant elemelits 11-hich his study aclcls to. 
the classification given by Dr. IIancly a re :  to-
C'ultu~eA, (1)  a rectangular^ house with en& 
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posts and bed-space; (2)  'a canoe made of five 
parts; 'and (3)  the tanged adze; t,o Culture B, 
(1) the oval house; and (2) wooden head rests 
and utensils with legs. 

Lt is interesting to note that the basal Poly- 
nesian physical type (Type I ) ,  as worked out 
by Sullivan, is universally distributed, but 
strongest in the south, and the original culture 
('Culture A),  also universally distributed, is 
Clearest in *he south (New Zealand) and east 
(the &l~quesas) .  Also physical Type I1 is 
strongest i'n north and central Polynesia, the 
same region in which elements in Culture B 
are dominant. This d,emonstrat.ed parallelism 
of racial ,types and cultural strrGtification rests 
on conclusions asrived a t  independently by 
members of the museum staff workinlg in widely 
sleparakd fields with no opportunity for con-
s ~ l t ~ t i o n .It k regarded as a very importank 
cont7:ibution to ,the attack on the Polynesian 
problem. Another contribution is the defini-
tion of characteristics and elements belonging. 
to the respective types and cultures-a pre-
requisite to comparative studies. 

As regards the sources of these racial types 
and cultural elements and the routes 'by which 
they came lo Polynesia, the evidence in hand 
indioates the region of the Malay archipelago 
(Indonesia) and southeast Asia as that from 
which the Polynesian .ancestors commenced 
their eastward drift. Whitthey, beyond that 
vegion the search for ultimate origins may 
lead, can not be The writing the 
earli,est in the history of Poly-

nesians and of other ~ , ~ ~ i f i ~  races must await 
the definition of ancient and modern ~ ~ 
types and cultures and the determination of 
early stages revealed through archeology. 

The work of the aoheologists of the Bayard 
~~~i~i,,, ~ ~ ~ ~ d i b i ~ ~ ~revealed ,no very &miat 
human in the central and south 
Prtcific. For the:Polynesian settlement the evi- 
denm serves to the conclusions of 
milliam churchill, based on linguistic cul-

tural study. The following d,ibtes , w e  mmid- 
ered reasonable estimates: A.D. 0, the first 
Polynesian migratory movement; A.D. 600, a 
second migration; and A.D. 1000, a period of 
great Polynesian expansion. According to S. 
Percy Smith and other Maori scholars, New 

Zealand was 'already in possession of original 
settlers by the tenth century although the main 
Maori migration did not occur until the thir- 
teenth and fourteenth centuries. Dr. Handy 


has concluded that the Marquesas I~ lands  were 

first settled in the tenth century or sligh,tly 

earlier, and h rnander  praents good reasons 

for the belief that the original mttlers of 

Hawaii experienoed the coming of a migratory 

wave at  the beginning of the eleventh century. 


At least three general routes of 'migration 

appear to Izave been used ,through Indonesia: 

(1) along the coasts of New Guinea, (2)
through Mimonesia, (3)  through and along 


the marginal region east bf ~ e l a i e s i a .  

Two years of organized study has shown 


that the history of Polynesia is funhmentally 

a field problem ,and bhat progfiess depends 

upon sthe accumul,ation of facts by trained stu- 

dents. 


HERBERTE. GREGORY, 

Director 

BERNICEp. BISHOP MUSEUM 

SCIENTIFIC EVENTS 
A FOREST UNDER THE CITY OF WASH-

INCTON 

EVIDENCEof the existence' of an ancient 
swamp in ,which great trees flourisheld in days 
long past, possiBly contemporane~us tvikh 
earliest man in America, has been discov-
@red in a deep excavation made for the founda- 
tion of a hotel under construotion in  Washing- 
b n ,  D. C. A't & dep& of "we'tY-fi~~ 
feet below the street level the excavation dis- i ~ ~ i ~ 
closed a layer of black m a m p  muck, 
ing 3al~ge qu~ntities of wmd, !tree ltrunks and 
stumps. Some of *he s'tumps ase iof gmat size? 
a few of ofhem reaching a diameter of nine or 
ten feet. Mnoh of the wood is we'll preserved, 
sbwing ~c l@ar l~  the ~ ~ ~ ~ ~ t u r eand the 
external marki'ngs of 'bark. A ~ e l i k a r y  
examinatioa indicaites \One of bhe more 

common itrees of t&,s anuentt swamp was 
cypress. 

The story of \these (trees, however, is a 
brief chap'ter elf the whole geologic hisbory 
r h m n  in the excavabion, which has just been 
examined by Chester I<. Weni tw~f if o ~the 


