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Introduction

Shutler (1962) pointed to the value of pollcn enalysis cs
& research tool in archaeological 1nvestigations of Pacific
islands, His own attempte to recover significant quentities
of pollen from sediments of archaeologlcal context in Hawslli,
the Hsrqueszs, and Sarawak m2t with frustratlion for the pollen
yleld was so low s to m2ke the samples useless for anzlysis,

4 serles of 97 sediment samples from islznds in the XNew
Hebrides wes submitted to thuls leborstory for specific purposes,
Flrst, I was conmissloned to discover a tecanlque by which
sufficient pollen for cnalysis could be extracted from the
sedixents, Second, I was to search for pollen of economic2lly
izportant plants in the semples., Thlrd, I was to zscert2in 1If
there was evidence of envlronmental change occurring thrcough
tlise 1n the verlous stratlgrapnic serles.

It was soon deterumined that pollen could be recovered in
quentity, economle pollen types wore incorporsted in the saaples,
and there wos eignificant verlatlon in the pollen florzs of
stratigrazphically superimposed sanples ~:.probably a& functlon of
eﬁvironmeﬁtxl change through tiae, But 1t 2lso became clesrr thst
the recobery of dats from these samples would be a long and ex-

rensive process, It wae estlusted that two months of resesrch,

ct a cost of two thousend deollcrs, wuld yicld insuificlient date




for reliable concluslons on the nature of the prehlstoric

. economle floras and thelir variatlion through time, or on the
nature of such environzental changes as occurred, In view of
this 1t was declded only to gerner sufficlent data to demonstrute
conclusively the limitstlons and potentlals of the technigue of
nollen aaalysls in the New Hebrides and to extract as much pollen
2s poasible from the samples submitted. '

The Leboratory lork

The sedluent szmples from archazeologlcazl end surface pro-
venlences contz2in large quantities of orgenic materlal in verious
states of decomposition, clay eand ellt zize mineresl psrticles,
shell, corsl and bone, he emount of pollen in the average
sazple 1s probably on the order of 50-100 srailns per cublc
cemtimeter, with meny sanples conteining wmuch less, Fortunately,

Q vast emounts of the sediment can be decoumposed by chemical
processes whioﬁ do not affect the pollen contalned, By worizing
with lsrgs enough aamples of sediment 1t 1s possible to concentrzte
21l the pollen in & swell volume of matrix to be viewed under
the microscope, The extrsction technigue thus bec¢omas time
consurming &nd, for thls laboratory, expenslive because of the
labor costs involved.,

A few sediment saaples from bozs were submitted among the
serles, These dld not necessitate specislized extraction
technlguee because they were qulté pollinliferous and sufflcient
pollen could b2 extracted fron 10 cc's of sedlaent by norasl
lzbvoratory methods, These samples were not our priae concemn,

howaver, since they wvere not froa archseocloglical proevanlences,

‘ The followling extrectlon technigue was that spplied to =21l
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but the bog saumples, Sufficleat sedinent was used to supply

25-40 cc's at step 2, as the snmnles we were provided were not

too large. For samplos which yileld insufflclent pollen for
analysls tha process can be rapeated uslag 2, 3, or 4 tlaes thue
volusne of origlnal scmple, I would estlazte that 735-80 perceant

of the scmples submltted a2re of sediments which contain sufficlont
pollea for anclysis if a larse enoush voluns of samplo 1s pro-
cessed, To insure tnot sufilclent voluse of sample 1s avallable,
it would b2 ne

volumne (1/2 to 3/4 pint) of samvle orlsinally,

3ter 1. A sleve with a mesih slze of 30 microns is plaéed in a
furnnsl leadlinz to a clean 50 @l nalgens centrifucse tube,
Avout 30 cc's of gample 13 placed oa the sleve and a
dlstilled wster jJjot uged to wash tha smaller particles
throush the sievs 1lnto tha tuus., Centrifugetlon and
decantation coatinua uatil all gmall pertlclas have
bsen collected, after wanlch aaother 30 cc's of sample
are placed on tha sleve., This process continues until
25-40 ce's of aatrix is collectzd in the tube, TIels
noraally involves 73-200 cc's of sample. ‘

Staen 2, The matrix 1s given two successive rlases with distilled
water,

Step 3. The matrix 1s transiorred to a larsy clean, d2a%er &nd
cold coac, HC1l added untll emlsslilon of gas coaces evea
when stirred., 3y Buccoelve ceantrliuzing and decanting
3tepa the matrix 18 then returned to the ceutrifuze tube,

Step 4. Cold conc. HF 13 slowly =zdidled to the acirix with contlnuod

atirring, The matrlx has bteen surficleutly reduced "

Step 3 that the 50 ml centrifuce tube will acceode s
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20 or more cc's of HF, Reaotions are rarely vidlent
but caution should be used., The matrix 1s left 1ln HF
cvarnignt,

If, after centrifugation and decantation, the matrix 1s
not less than 20 c¢c'e in volume, fresh cold HF is added
and the whole given a boiling water bath for 10 minutes.
107 HCl is added to the matrix and the whole given a 10
minute bolling water bath. By the eand of this step the
matrix is usually reduced by at least 657 of its
original voluae,

The matrix 1s given a2 rinse wlth glacial eccetlic acld.
Acetolysis mixture (Erdtman 1943 p, 28) 1s added to the
matrix and the whele glven a five minute boiling water
bath.

The gatrix 1s given a distilled water rinse,

107 XOH 18 added to the metrix and the whole gilven a
10 minute boiling water bath.

Successlve rinses with dlstllled water are glven until
the supernatznt 1s clesr. For most samples thls involves
eignt to twelve rinces, If, at the end of thls step,
the volune of mztrix 1sstill more thon S ce's, steps

8 through 11 are rspeated. If less than 2 cc''s volume
remzins, steps 12 to 14 are sliminated. Many-éamples
will, even after steps 8 to 11 are repeated, yleld be-
tween 2 and 10 cec's volume. For such samples steps 12

to 14 are neczssary.

Clorination of the matrix by the technigue used by

Felling (1947, p. 22). 5 @l of a 9:1 mixture of
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glaclel acetic and conc. HCl 18 cdded to the matrix
and, after stirring, 3 or 4 drops of 33% sodium chlorate
solution is added. Stirring 18 continued for a short whil
Step 13, The matrix 18 given two dfstilled water rinses,
Step 14, Repeat steps 8 to 11 above.
Stev 15, Traansfer to 1 dram shell vial with alcohol jet, eentri-
fuge &a. decant, '
Step 16, Add a few drope of glycerol as preservetive and lebel,

Scna samples, particularly those from rockshelters, contain
2 larger amount of mineral matter than otherws, This will be
apparant when, after step 6, the velume of sample 18 not much
rzduced and a gaady retrix 1s evident in the betton of the centri-
fuge tube, For such matrlices it 1s advisable to halt efter step 6,
transfer the matrlx to & cleaa nlekzel crucible with HF and place
the whole ovar neat, After beiliaz in HF for 10 minutes (replacing
HF as 1t bolle off), trensfer the matrix back to the centrifuge
tubs, centrifuge and decznt, Repeat step £, then ceoatinue witﬁ
the extraction prccezedurs,

Through thic technigue 75-200 ces volume of gample ure ro-
duced to 1~3 cc'es matrix {in most casee), concentrating all the
pollen in a small volume. As far as 1 was able to determine the
prccessing‘tgchnique does not affect specific typés of pollen, for
very few graiﬁs had the charactseristic eroded appesrance of
rartial chemical destruction and even very larzs gralns were rarely

broken, The processlng ls tedlous and time censuiaing, Workilng

o

with 16 to 40 samples at a time an experlenced lab techniclan

averages 4-3 houra per sziple and thls rate increases if fewer

szamples are precessed at once, Steps 1 and 3 take thelongest
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time; & techniclan can spend an hour on one sample at step 1 if
the sediment contains little in the way of small particleas, The
technique seems, by contrast with those ordinarilly applied to
bog and lacustrine sediments, extromely harsh and destructive,
bertainly it 18 not "traditional" to repeat the acetolysis treatw
ment up to three times under bolling water bath conditions. Yeti
1t works and 1t does yield pollen in sufficlent gusntity for
enclysis. If some pbllen tyves are destroyed by the treatment,
which 1 have not been able wo check bﬁt thch I doubt, 1t still

seens bettsr to met some pollen than nons.

The Microecope %work

The essuple seprles from site PURS 12, a rockgineltsr in the
interlor of futuna Island, was selected ~s a demonstertioa serles,
Observation of semples firom ATRS53, a coastsl rockshelter oa
Anietyuan Island, end AIT, en open village slte on Anietyum, showed
lesas vollen peér sli ' Levels 3
and 4 at FURS12 yleld more than 1000 graims per slide, so the
observation of 500 gralns from eaca of these levels was &ccoiplich
far more repildly than the aurface sample, winich yielded only 300
crains per slide,

This iaboratory nas no reference collectlon of South Pacific
pollen types, and I em not feailler with the pollen of thils ares.
I also did not have avallable o 1ist of the plants of Lie Neow
Hebrides whica might have osen expscted 1o thne pclien flora,

Thus my 1dentificetions of pollen observed proceedad basically
Dy recognition of worphologlically disgtinetive types, I then

atteapted to relate tiiese types to the descriptions and illustr«:ti

of Erdtman (1954) Teuk=ia (1964) 3elling (1947) and Crenwell (13573~
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which were t;e refcrences lamedlately avallable. The 1ldenti-

. flcatlons I have made are, therefore, not to be oonsldered more then
tentatlve and preliminary. These ldentifications were sufflolent
to fulfill the neade and the time ilmitatlons of the project and
no more than that was attempted. TFroper pollan analysls of evean
thase féw ganples would take.a gréaﬁ deel more research than time
commiftments allowed,

Photographs were takea of almost 8l) morphologlcal types
recozniz2d, and some slngle gralan referedice slides were made, The
photogpranhs are anot intended for pudllication; they were taken in
2 gnirit of experlment to serve as memory alds in the enalysis
2i1Zd do not invarlably represent a zood recore of the obdserved
nollen tyre. 3Becaussz of my lack of famillarity with ihe pollen
of this areca, and bdecsauzs [ dld not knecw what pollen types to

. expect, soue merpiologleal taxa have a odroad range, &nd probably

.1nclude more than one taxoncnic c-izgory. YEven iresh relerence

pollgn shows come range of morpho.ozical variability; when one

peirforce works with for:ll material it is necessary to be liberal
in such a preliuminary etudy as thie one about the creaticn of npp-~
phologicel texa,

efors undeétaklng nollen counts I endeavored to familiarise
mysolf with i1llustratlons of econexle pellen typee from thils areg.

Without rafersnce slides feor fiost specien, however, my identifl-

catlons of evsn these economle plante shculd e checkeld by somoone

1dta lezned me

¢

mare familiar with Pacific {loras. Dr, L. C,.

reference slides of Ipomea, Pandanuz, and Loco8 Nuclfers. The

v,

grains on the Cocos8 slide do not fimtch the deacription or phouvo-

. graphs given by Selling (1947 p. 337, plates 53 sud 54, figa, £65-
872). A
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In 2dditkon to the eighiecen morphological types there were a
series of pollen types which I felt could be given preliminary

identifications., Pollen, of Chenopodium, Pinus, Gramineae (un-

cultivated taxa), Compositae (both Liguliflorze and Tubuliflorce),

Croton, Hiblgcus, Gossyplum, and Ipomesa were recognlzed. I hz2ve
also recoznized, what is probzbly Coloczsia (common tzro)

Boerhaevea, and Eugenla mglaccensis (mountain apple). A small

pollen grzin similar to Eugenia maléccensis but not syncolpate

oS recognized 28 belng llke E, walanensis Bescribed by Selling.

Perhaps this 1s E, jambo (rose apple).

Morpholozical Type I is tricolpate, mieroreticulate, ususlly
prolate but sometlimes subprolate, and between 30 ond 45 u {(microns)
in longest axls., i
surface aample znd probably 1s referable to some member of the
presently local flora. A photograph (Fig. 1) of this Bype is
avallable but no single grain mount,

Type II 18 a large reticulate type. Il seems to bs tricol-
pate but often eppears monocolnate in 1ts fossll condition. The
type yarles from 60 to 85 u 1n longest axis, ususlly prolzte but
not uncommonly subprolate. It reaches its greatest fgecqguency 1in
the hurface s2mple and 1s probably of e locelly avalleble plant or
- plents, A slngle greln reference sllde was mode of thls itype.

Type III (Fiz. 2) 1s a tricolpate, scabrate, oblate or
suboblate type. It 18 35-40 u in longest axls and has reseablences

to Renunculus and Viéla types 1llustrateé oy Selling. It's dis-

tributlion in the szawmple serles 18 gulte snsmolous, for it amounts

to 23% of the spectrum of level 3 but to less than 4,04 in eny
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other level, I could find no descriptlion of en economic
pollen type simllar to Type III but belleve that if it is of
a specles which 18 utilized by man its distribution in the se-

1 Il“

quence 1s moet satisfactorlly explalned.,

Type IV (Figs. 3-6) 18 tricolporate with equitorial endexinsl
thickenings under the furrowe whlch ere often prominent in poler
view. The surface texture ranges from lightly granular to lightly
scabrdate, it is subodlatie to sphericel in most éases but occasion-
2lly subprolete, end it 1s about 23«25 u in longest axils, Thils
morpholoclceal type nrobably encompasses € number of actual plant
toxa., It most closely resembles the photogzgraphe and description
of Pelez (tyre I varlety) of Selling, but there are other types

(Brougsalsis and Flcue) which also laogk similer to some of those

observed, 3Selling neantions thet Artocarpus (breadfrult) may some~

times be trirorate, If thils is the case wlth local brezcéfrult
pollen somo may have been included in this type category.

Type V 1as a catagory of gralns similer to type IV but wlth a
thicgker, oxine end morse ccsbrate texture. VWhen 1t was observed
thet types IV end V graded into each other all were lumped o8 the
Type IV-V ecatagory. Type Iy-V gzrains composed the majorlty of
those observed 1n the FUR312 series, It ssems likely that thle
type 18 referable to a wind-polllnated specles now at the locallty.
Sincsle graln mounts of Type IV-V have boen prepared.

Type VI 1s nmonocolpate, reticulate 2nd pﬁol&te (rig. 7), and
1s 33-45 u in longest axis, The type %9 only common in the sur-
face sample, This seems likely to be a species 1n the 1l1lly feully

wnilch grows locelly.
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Typre VII (Fig. 8) is & very large, monoclopate type with a
finely microreticulate exine, It staine more llke & pollen grain
than a =2pore but may not aoctually be pollen. It 1s usually prolate
in shape but 1ig probably globular, assuming & prolate form under
the cover &lip. It matches Sellings description of Tacos

leontonetnaloides but is about twice as large; 1t also conforms,

except In 1ts large slze to descriptions of Cocosﬁnucifera and

Pritchardia glven by Selling, It 18 most common 1n the surface

sacmple and was obhserved in some frequency 1lm the uppermost levsl
at ATR33, pit 1.

Type VIII (Fig. 9) 1s tricblporate and retickulate with
characteristlic narrow transverse colpl, Mest pollen of this itype
vas recovered from the surface sample. A single grain reference
slide was prepsred.

Type IX (Figs 10, 11) 3s usually observed as a2 tetracolporate
type but occasionally was tricolporate or pentacolporate. The
large circular pores are sonetlmes equatorlially elongated byt very
characteristic, The surface 1is nsilate to finely granular, the
shape 18 ordinarilly oblete spheroidal, end the slze range 1sl
42-47 u in longest sxla, The distribution of this easily recoscnized
pollen tyre indicates 1ts probatle utilléy 28 an index of environ-
mental change.

Type X kFigs. 12, 13) is a large (45-52 u) tricolpate spinul-
iferous type. It's globulor shape 18 easily crushed and folded so
that definition of‘the tbvee furrows 18 quite rare though one furrow
18 often e=sily seen, Its distribution may be moest consistant with
a hypotheses of economic utilization,

Type XI 18 tricolporate, reticulate, prolate and rather in-

consistant in the 30-45 u gslze ranr-e, As shown by the two flgures

(14 ond 15) it is probabls thet nore than one taxon 1s represented
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in t.:ie type. Basienlly tliis morphologlcel cotegory served

for the tricolporate-reticulate greains thet were not of type
VIII. All of the Type XI gralns of level 4 were like figure 15,
The distribution of the type leads me to suspect it 1ls from one
or more economic plents,

Type XII (Fig. 16) 1s very lmuch like Type II except f&r,tha
occurrence of a vague transverse it
1s not impossible that Tyvre II gralns are really bnly Type XII
grains on which this transverse furrow was not definable, Like
Type 1I, Type XII principally occurrs in the surfsce sample, A
reference mount was made,

Type XIII was ﬁot photographed. One grain was obsferved in
the surfece szmple and described as tricolpate, granuler, defin-
ately prolate, 57 u 1n longest axls, and with the rods fsralng the
grenulations dlstinctly separats,

Type XIV (Fis. 17) 1s syncolpate with the three furrows
meeting at the pole, microreticulate, or scabrate, and has a
polzr dilameter of 30-40 u, Other thaen being quite larger it 1is

similar to Eurenls malaccensis, The type 1s slmost exclusively

linited

Type XV (Fig. 18) 18 another of the large (60-80 u) reticul:te
grains, Rather than a sepzrate type it may be a varlant of the
seme tozoa as Type II snd Tyre XII., Type £V ars evident tronavarso
colrl subtending the furrovs, Type XII hnz verzue furrows, and
Type II seemn to have no furrows. All ere very large vollen grains
whiecia otheri:isse =2ppear similar., A slngle graln reference slide
vc.e prepared.

Type XVI (¥ig. 19) is 10-12 (7) sterhznocolpste, reticulecte,
prolate, and ca, 50-55 u in longest axis, 1It's distribution

indicates 1t 18 a2 member of the loczl flora but of 1little ecologlczl
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or economic significance in the fossll roecord. A single gralﬁ
roference slide was prepared.
Type XVII (Fig. 20) was only obeerved in quantity in lovel 4.
It 18 & large (48-55 u) tricolpate, roush scabrate, oblate type
with & characteoristically eroded appcarance to the efige.
Type XVIII (Fig. 21) is a smell (18 u), tricolpagg. reticu-

late, prclate type, Only one grain (level 6) wazs observed., It

mizht be referable to the Creuciferze ¢f. Lepidium,

A slingle grain reference slide was prerzaréd of Colocasia.
Thotogranhs were taken of Croton (Figs. 22, 23), Colocasia
(Fiz. 24), Graminoae (Fig. 25) Chenopodium (Fiz. 26) Cuzonis
meleccensls (Fig. 27), Bugenia (?) sp. (Fig. 28), end Comepositae

{Fig. 29).

Pollen iderntified es Hislscue and Ipome was observed in frag-
mentary form, 80 nct thotographed, The pine prollen observed could
be a laboratory contaminant. It is found in very low frequencles
(2 greins cut of 1737) and pinyon pines were pollinating heavily

the:

(o))

e semples were belng precessed. The folooosia

fu}

éuring the peric

>

pollen ig a 1little larger, in reaeral, than that obaerved by 3slling
(1947 ». 339) but this could bHe because my procseszsing technigue
lncluées EOH steps.

No rzcord wae kept of the typee and nuubers of spores observed.
There ere a great meny in the erchasolozical sarples and mast of

ths microfosslls in the bhop samples are spoaree ratner than pollen

)

ZSULTS AND INTERPRETATIONS

.

Tg&ble I .llustrates the results of the preliminery ennlysis

undepr-takon., Until the variousz morphslogiczl tyres ere ldeatifled,




£ Follen

. Level Surf, 3 A 5 6
Plausg 0.2 0.7
Graminecae | 2,0 0.¢& 12,9 4.9 *
Chenonodlun 0.2 l.1 29,5 *#
Tuhuliflerag 1.0 29,6 5.0 3.2 2,8 ¢
Liguliflozae 0.2 C.2
Eoerhaavig 0.2
Croton 0.6
Hibiscug 0.4 _ p P 1
Inonge 0,2 £
Golocagis . X Celd 44 1,1 2.1 #
fuzends palaccensig 2.4 0.0 2.€

‘.. Zugenia (7) sp. 2:2 Omdi Rad
iyve I , 1.6 0.2 0.4 0.7
Tvpe II Lol c.,2 G,8
Type III 23,0 2,4 3.2 0,7 %
Typa IVaT 61,8 25,6 36.8 72,0 28,6 *
Type VI 3.2 0.2 Cod 0.7
Type VIl Lo Ced 3.4 L1 2,8
Type VIII 3.6 Ol Og2 | I.3
Type IX 150 ~10WBTRAE 2D 4,1 ¢
Typo X - 0,2 0.4 Y0k 0.7 {
Type XI 2.6 17.8¢ 1.1 | 1,4 #
Type XII ol 0.4 0.2

. Type XIII 0.4




. rpe XIV 1.0 6.7

™o XV Q.;" 0.2

-;.f"._ .\i: 1.0 0.2, 004 1.4
. iype XVII 7.2 1,1 0.7

Total observed £00 500 500 93 1.3

® verlation jprobably due to envircnmeniil change

£ varietion probebly & function of culiure
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9f course, only the grossest interpretations can be made and i

‘;} even these must be consldered provislonal. Y:t edno reasonable l

statements can be made from the avallable data,

There are two striking phenomena evident, First, of the &9
taxa recognilzed only 6 were not observed in the surface sample,
and only two of those 8lx ever reach fregquencles greater than
three percent in other levels, It seems qulte unlikely, then,
that during the perlod of tlie covered by thes2 samples najor
varietion has occurred in the floristic komposition of Futuna
Island. he ecologlical niches of the 1sland now avallable to the
inhablitants seem llkely to have been avallable throughout thils
veriod of time.

Second, no two levels yleld significantly similar pollen
statistics., That culture has inadvertantly affected the pollen
statlstice 18 very clear. It would be difficult to account for

the anomolous distributions of Tubulifloraes Type X and Tyre XI

in any otner way. And, of course, the statistlics of one taxon

in a level affect the statistics of others, since the total sum
of all the grains equsls 100 per cent, But this probably doces not
account for all the varlatlon one can observe. The variatlons in
grass and Chenopodifm pollen, for example, seem llkely to be due
to changing environsental condlitions, as do at lezst some of the
variations 1n the Type IV-V pollen statistica, It would seem,
then, that Bhough the ecologzlcal nicu:2s8 now avallible on the
1s8land were &x.1leble through the period of deposition <hey &zic
not evailable throughout tnis tlae 1in the mannsr in which they
cre now observed. Environmentzal verlizatlion seems to h: vz been

sufficliently grezt to vary the distributions cud exiant of the
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nitches and thus make specific plants and plant assoclations
more or lees of a resource than now occurrs,

Another interesting feature of the anal}uis 1s that some
taxa show culte a bit of conslstancy from level to level. The
stetistics of Type IV~V pollen, for example, &are not significantly
different in levels %, 4, and 6 even thouch there are great differ-
ences belween cther taxa 1n those levels, If some regularity
rereing -~ >* . # dhdimportant conponente of ith pollen flora,
despite the fact that cultural forcees must be recosniéed as
affecting the pollen etatistlics 1n these midden eamplaa; it seeas
reaconazble that at lesst some comppnents ars true reflesctors of
environmental cendiilions,

Levels 5 and G contained less pollen per unit volume thon

lovels 3 oznd 4, and levels 7, €, and 9 cbntelned so little that

j»)

2

3

lysis could not be uncerisken with the size sample svailalle,

1is was due to 2 higher quantlty of aand-size psrticles of wminercl

L.;

matter in the sedimentis. It may be significant that levels 5 ¢nad

G cunteln the highest frequenciea of wind-pollinsated tyres,

@+

particularly Chznopodlum and Cramineae pollen, Thls, along with
the hicher amouat of mineral matter, mizht be consistant with a
drler, windéiér, environmental condltion, Levels 1 and 2 also
contalned too little pollen for analysis, tut in those cases the
gedinentary sample wag 2lnost entirely of.opganic debris,

It seems 1likely to me that the problem of low pollea ylelds
from the majority of esmples also 48 related to enviroanmnsntel
condltions. Undar the Pzciflc Islends elimate there is nuch

alterrate wetting and dryinz of the sedlinments vhilch serve as

nellen trape, and thie destroys sowe pollen, Iut the pollen
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that 1s found 18 8o well preserved thatthis alone canrnot account
for the laék of pollen, The fact that there 1s pollen in almce*
every sample, and tha fact that the pollen is almost invariabvly
quite well preserved, leads me to suspect that the low yleld

of poller per sample 1s not due to deatruction of the :ralins
after thoy rain do;n from the sources,

Under the climatic conditions of most of tho lslands, where
rainfall velues are quite high, one can lmagine that wind pollinated
spacles are at a decided conpetiilve disadvantase., Ralndrors,
particularly the large ones that fall from conventlonal storas
mommon in the 1elands, have been shown (KeDonald 1962, 1964) to
be very eifliclent ot washlng pollen Iroem the etmosphere, The
wind curreats of islands, perticularly small ones, would alsco tend
to blow much pollen of wind-pollinated apecles out {9 so2 or
away from the producing plants unless thay were in sheltersd
loecatione., Under climatic conditions similer to those now exist-
ing, then, it seems rezsonable that over & periodlor nilleniz
wind-pollinated acmbers of the flora would be at 2 coapetitive
disadvantage to set soad es contraated-bithginsect nollinzted
gpeciece, They would pirobebly cdapt to sholtered aichew, or
evolve to dsvelop pericds of pollinution when clluaetic conditions
viere maxlmel for thelr needs,

Jost of the morphological types rscognlzed in the FUR312
series seem to me to bs more consistent wii: 1nsect~pollinated
spscles, as do most of the Ldentified types,

insect=rolllnated spccles pioducs less pollen than winde

rollinated species on the averzge, and iess of thelr follen becoaes
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deposited on the forest floor to be incorporated into sed=
iment. @Glven the tropical and subtropicel glimates of most
islands, there 18 a lot of erosion and organlc decoaposition
to create large volumes of sediment in short perioda of time.
As a prelliminary hypothesis, I am willling to advance the 1dea
that the lack of pollen of the sediment samples is due not to
destruction of pollen but to a relatlvely small quentity of
pollen welng produced in any siven se&son and a relatively
large volume of sediment belng deposited. Thus 1little pollen
is avallable per unit volume of sediment szmple and pollen
znalysis can only proceed wilth large samples in these areas,
Fortunstely, the sediments are of such a nature that they can
be easlly decomposed to extract the small amount of pollen they
contain,

Tihhe question of the nature of the environmental changee
and thelr import to culture history cennot be resolved without
more édequate pollen identifications. But even If 2ll ths ty 238
recognized had been identifled the problem would not necesscrily
be resolved by tae type of anclysis so far sccomplished. Flrst,

those components of the pollen florsa which con be recognized

as being primerily controlled by cultural practises (e.g.
Colocasla) should be removed from the pollen eum. Ia that way
verlation in thelr statlistics will not affect the statistics of
component§‘which have ecologlcal relevance, Second, the present-
day ecol&g}cal index values of the non-cultural coxponents have
to be evaluated to determine exactly what a high or low pollen

statistic wmeans,

For example, let us szy that Type IV-V pollen is correctly
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1dentified as Pelea sp. In Hawall the genus Pelea 18 com-
. osed of numerous specles of shrubs and small trees of the
montzne rain forests and the fossll distribution of the pollen

type seems to indicate that high frequencles of Pelea pollen

mean very wet conditions (Selling, 1947 pp 213-14)., Thus
varlatlon through time 1n Polea values would be an 1ndex to
groater or lesser wetness, But this might or might not be in-
formation of value to the resgolution of archazeologlcal problems,
If the archaeologlst 18 interested in the hlstory of taro growing,
ond it 1s determined that the physlologlcel requlrertients of taro
and Pelea pollen 18 completely irrelevant to the erchaeologist
regardless of how interesting the information might be to a
paleoneteorologlst.

It is importent for archeeolozlsts to recognize that 1f the

. resolution of culturcl problems 1s to be epprosched through pollen

egnalysis, 1t 18 up to the archaecloglst to structure the pollen
study 1n cultural terms. The archzeologlst does not have to do
the pollen worx himself; in fact he has other jobe which need
his talents and ordincrily has neot the tralning for such speclel-
1zed work, But he does have to tnow Jjust whet it 1is that pollen
snelysls, or zny other paleoecologlcal technlque, can aﬁd cannot
do to resolve hils probvleas znd he must learn to frame and odvsance
problems in such terms that the pollen work will bhe effective.
It 1s_$h5hff1c1ent to ask: has senvironmentel change occurred.
"Environment" is a broad catagory of phenomens which are con-
ntantly undergolng change - day to day,‘seaeon to sezson, century

. to contury - ond to simply document that changs occurs 1s wean-

insless., Thnie problem must te posed in specific, mezningful,
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terms: h. % environmental change occurrad vhich would necessitate

a change in gpecific agricultural techniques or speoific cultural |

practises regarding plant utilization. |
SUMMARY

This project has been successful in 1its intentions, though
it must be admitted that hhese futentions, because of finencial
limitations, were not particularly grandlose, The proJject hes
developed a method for extrading sufficient pollen for analysis
fron sediments assoclated with archaeological finds in the New
Hebrides, There seems no reason why this method would not be
successful in other Pacific islands from similar contexts, Of
the 97 samples submitted, only a few were given microscope
enelysis. The pollen of the other samples was extracted however
and work can be begun on them,

This project 2180 successfully demonstrated that varlatlon
in pollen statistics does occur through the perlod of time en-
compassed by human occupztion on Futuna Island. At least some
of this variation seems due to non-cultural environmental controls
on the vegetatlion patterns of the 1sland. There 1s evidence, how-
ever, that vegetation types and ecogoglcal niches did not under-
go such marked variation that whodly different floras existed
#within the psriod of time dealt with., The distributions =z=nd
extents of niches now existing, however, seem to have been
different in the archeeologlcal past.

Another question this investigation hoped to answer was

whether the economlc flora of the 1sland wes affected through

time. The resolution of this problem was hampered by & lack
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of criticai pollen 1dentifications, but 1t was elso hampered
by the lack of a more specific problem. The pollen of
econonic plants 1s found in the foesil micro-flora, and the
pollen statisticr of these types does unrndergo change. Whether
these changes are meaningful, however, depends upon the questlon
poseld, We are not elmply coacerned that change ccourrs, we wish
to know 1f culiurally relsvant change occurra. To determine thilg,
we must flrst deflne culturally relevant changes in terms that
pcllen analyels can hope to resolve, Thls 18 a problom tha
axrchaeclogist must struggle with before the pollen analyst can

begin to offer the assistance his specialized techniguesy

SUGGESTIONS

This project has not resulted in sufficlient data to warrant
the publication of more than a short note inforumlug other meunbers
of the profeseslon of the pgrobadiilties of successful work in
the future, Zven thils would not be very good wilthout at leest
two more steps belng taken.

(1) The photographs, refercnce siidee and slides observad

sliiould be turned over to scmeone moure fomillar with
rollen types from thls part of the world, Dr, Lucy C.
Omith has offered her asslstunce to the project and 1t
weuld be an excellent idee to send the material to her,
Perhaps more ldentifications would thus be obtained,
dhe should slso recelve & copy of thias report.

(2) At least one sliue should be made up of sach of the pro-

cessed samples 11 2n estimave made of the amcunt of

pollen extrarted, In this way a table of quantiteative

T
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data can be obtailned to indicate (a) the percentage of

samples which will allow analysie (b) whether specific 8ite
types or site locatione are mora;}ikely_to yield data than
others, and (o) about how mlch time should be programmed

for "normal" analyses of samples from this area. In regard

to (c) above, the oritlcal factor is the amount of pollen per
glide, Levels 3 and 4 of FURSL2 had over 1000 grains per slide:
a 500-grain count for ones of these levels took about four hours,
The surfece level had about 300 gralns per sllds; a 500-grain

count took about ten hours,
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