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(*)
FINAL REPORT
An Ecolozical and Toxonomic Survey of the
Freshwater Alsne of Petroleum Reserve Yo, U,

in Relntion to Distribution of Arctic and

Alpine Alrae in the “lestern Hemisphere

The ficld work for this project was carricd on during the late summer and
fall of 1951, the summer, f211 and winter of 1952, the summer of 1953 (all in
arctic Alaske, Arctic Research Inboratory); also (by cxtension of contract) in
the spring of 193 (Janvary-April) in the alpine regions of Ecuador. The vriter !
wishes to exprass his apprecintion and grotitude to the Office of Faval Research,
the personnel of the Arctic Research Iaboratory Advisory Zoard, and to the
Director and staff of the Arctic Research Iaboratory for making this investign-
tion possible,

The personnel in this project consisted of: G. 7. Prescott, investizator;

.r, George Iauff, yr, Williau Vinyard (assistants, 1951); Mr. Robert Heubrich,
Mr, John Korands (assistants, 1952-1953).

The stated objectives of this survey are:

1,) To learn what are the species of aquatic plrnts (alzpe and flowering
plants which exist in western arctic North America,

2.) To relate the flora of the western arctic to that reported from

(*) A more detailed report will be prepored and scientific papers will be
written after laboratory examinations and analyses have been completed.
This phnse of the work, of nccessity, hns to be extended, This present
roport is submittcd as a final report on operation under the contract,
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the enstern arctic (especiolly the florr. of Groonland ~nd north Asia) in order
to deteraine possible petterns of circumpolar distribution.

3.) To coupare (and contrast) the arctic aquatic florn with that of alpine
situntions, especinlly in relation to zlaciation,

4,) To relate the flora of arctic and mlpine environments to limnolosical
and other ecolo;ical factors in respective habitats vhercby explrnations of
distribution, or at least sinificant corrclntions micht develop,

5.) To determine the quantity and quality of the aquatic flora in the
above mentioned re .ions in reference to the suitableness of bodies of water for

the stockin,: of fish,

Bioloszicnl Collections

In 1951 about 400 qunlitative collactions of algpe were mrde and preserved
for subsequent study from miscellancous hnbitats, mostly within o 15-mile radius
of Point SBzrpow, Alaska, Throuzh the kindness of cooporative colleas ues, 2
number of collections were obtnined from the re-ions arowmnd Umiat and ainwright,
Alaskn, Alsc, from selected lnkes, a scrics of quantitotive samples were taken
for a limolo:ical study of bodies of 'mter in the Alasken arctic, Bocause of
the time f2ctor and conditions limiting field work, the the 1951 operation was
defined os exploratory,

In 1952 collections besen in June nnd cnded in December, ;@addyin this period
and. toward the latter part, borings were made throush ice (up to 9 feet thick)
in order to obtain biological ond limnclogicnl samples, Because of the constancy
of the character of samples token throush the ice after the onset of winter, it
s deemed to be not feasible to continue the survey beyond mid-winter, In ad-
dition to collections from strictly aquatic hobitats, subnerinl habitats also
were saupled, and a larse collection of lichens wos taken for a study of the un-
known algnl components of these organisms in the arctic,
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3
Hicher aquatic plants were collected and preserved for identificotion in order

to moke correlations with the algnl flora and the ecologzy of the respective habi-
tats,

In Jamuary-April (by extension of the project to include alpine studies)

600 or more collections of alépe (and hisher aquatic plants) were mde iﬁ the
Andes Mountains in Ecuador,

In the summer of 1953 a few additional gqualitative and quantitative algal
collections were made from Petroleum Reserve o. 4 for comprrison with the col-
lections from the same hobitats in previous summers,

These collections are all housed in the writer's private herbarium at }ichigen
State College., Some duplicates have been distributed and others will be pre-

pared for distribution to such herbaria as moy be designated by ONR.

Chemical Data
In order to reclate aquatic or.anisms with ecolosical fnctors, —mter samples
were token and analyzed in the laboratory. Rerdingzs included: pH, dissolved
oxyzen; alkalinity; hordness, ealcium, iron, nitrogen, and phosphorus, These
analyses were mrde on samples from six selected lokes upon which an intensive
study was directed, but pH snd alkelinity hendings were made from prrctically
oll habitats sampled, toth in the arctic and in the Andes., In the latter area,

hardness of water (srains per gnllon) was nlso determined.

Physical Data
“ater and air temperatures were recorded., Also the biota of solidly frozen
lokes and ponds ™as examined for a study of the ability of orgrnisms to exist
in a frozen condition. The local U, S, Wenther Bureau at Point Barrow kindly
furnished daily light-duration and licht~-intensity (calories per sq. cm.)
readings with which plant periodicity and population densities are being related,
These data, physical, chemical, and population densities, are being plotted on

R
3
3
A
4
3
B
1

1

i




: e avm

4
graphs with the objective of showing correlations and possible explanations
of distribution of plants both in time and in space,

Studies at Home Iaboratory

Quantitntive samples have been examined and annlyzed (counts made), Quali-
tative samples (numbering about 1600) are in the process of being examined,
All species are being illustrated as part of a plan to publish on the aquatice
flora of Pctroleum Reserve i'o, 4, WNew species are being described os they ap-
pear in the collections,

For the trxonomic and identification work, and in order to mect some of the
objectives of the project, considerable librory work is being required snd it has
been necessary to obtoin some literature not immedintely available, A tedious
but highly essential check list of arctic and alpinc species ~s reported in the
literature is being cowpiled,

Tentative Summary
General Nature of Iakes in Petroleum Rescrve Mo, U
The majority of the lakes cxmmined are shrllow (averacsing about 15 feet for
moximum depth), nnd accordinzly most of than freeze to the bottom (the first
ice forming about the middle of September), In areca the six lnkes selected for
study vary from about 100 scres to some which nre over a mile in lengzth by holf
a mile wide, |
Whereas the temperature of the water mey be as high as 7.5 deg. C. in midsum-
mer it was found to be 0.9-2.0 deg, C, most of the time during which the study
we.s being carried on, There is an averare difference of 0.5 deg. C, between the -
botton and surface water during the sumier period,
Secause of the constancy of precipitation (however slight) and of seepage
from the melting of frozen tundra, the water level of the lakes fluctuates in-
significantly. During midsummer there is considerable erosion on almost all

shores Decause of the @ersistent~. strong winds vwhich vhip up a sirong wave actien,
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The winds are variable in direction (at lemst in the Barrow region) so that

erosion occurs about equally on all shores, ZEven so, crosion is relatively

slight on thesc tundra lnkes becnuse of the compactness of the mrrginal plant '
cover and accordingly the lake shores are even and the lakes are circular in
zeneral outlince, or oval, In most instances where the shore line is not even it

is becouse the arctic grass, Arctophyla fulva has migrnted into the water and has

built up points and shoals,

The loke8o in gencral, are slichtly basic, some having o pH as high as 7,8,
The seme lake may vary in this respect froo 6.8 to 7.6 throuchout the summer,
possibly because of the difference in photosynthetic activity and the uptake of
COos The 1lokes are low in electrolytes and the usurl attending plont nutrients,
Bspecially they are low in nitrogen and phosphorus, Hence plant life in the
larzer bodies of water is poorly represented, some being almost !'deserts! —with
only = few species of diatoms (low in numbers) being the only photosynthetic
orgonisms found, Attached end filomentous algpe in nenrly nll lokes vere the
kinds thot are usunlly found in herd water hebitats in lower latitudes (Rhizo-

olonium, Vaucherin, Spirogyra, Scytonemn, Oscillatorisn),

Most of the small lakes and ponds in the tundra are bnsic also, but in gener-
al, supported a grenter voriety of plant life (both flowvering plents =nd algae).
When compared with ponds and pools in lower latitudes, however, they are poor
producers, both in respect to guantity and variety of species. One nlgn,

Botryococcus brounii was the only one which in its development aporoached a

Yoloom' condition,
In contrast, many small tundra pools, ditches, ond swales were usually found
to be acid (pH 6,0-6.9), mlthoush some were neutral (pH 7.0). Slightly tesic
tundra pools were found to have a Diatom~Cyrnophytn type of algal flora and to
support a red Ystrain' of the grass, Arctophyln fulvn; whereas the acid pond ‘
had 2 Desmid-Chlorophyta type of alanl flora and supported a gr‘gn—g;‘ay lgtrain!? g
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6
of the grass, In the more hi-hly acid pools and ditches where tiere was a

zoogloen of lLacterin and fungi there was a relatively atundent and varied algal
population, Invariably such hnbitats were those in or nenr erosion aress and
where there had been o brenk-down of the tundra mat with attendant decouposition
by becteria ~nd funzi of the organic matter in tundra soil, Thus there seems

to be a definite relationship hetween breterinl decomposition and a varied algel
flora, the more or less obvious expleonation being thrt in such hrbitats there is
a, zreater amowmt of dissolved nutrients,

In spite of the foct thot the base soil {orumations throighout the tundra
seemsd to be similar, and nltacugii esolczicel condicinas in gedeval ~re
similer there 'ms found to be great vari~tioa in the leakes, beth in respect to
their chemistry and the composition of the flora, Detailed soil mrps of the
aren, arz not avnilable, but studies in prosress nre goinx to show, apparently,
that siznificnnt dififercnces in soil chemistry and ohysics exist.

Pigures will be presented in detciled reports to show the veriability in
alknlinity, hordoess, calciua-content, etc. The arctic slone in Alaske is
unique becouse of the fact that it lies i an unglncinted area, This merns
that the hobitats and the biota of the region have been *rmrlsa“ed vy the attend-

inz disturbances of glaciation and one is permitted to sunpose that the flora

end founa (both terrestrinl and aquatic) misht show wmdque fentures also.

In at least'three of the lakes studied intensively (Imerksungk, Ikrowik,
Imikpuk) the fibma and microfauna were found to be sufficient in quantity to
support a2 limited fish population. In onely one (Ikrowik) are fish known to
occur, From our present knowledge it would sppear to be exredient to stock
with fish those lakes which £re able to support a food chein, providing, of
course, that those lakes were deep enough os to not freeze solid during the

winter,
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AIPINE COLLECTIONS

In Ecuador three months were spent in high altitudes (9,500-14,500 feet).
Collections were made from thirty hish altitude lakes in 5 different privinces i

of the cowmtry, in addition to collections from numerous ponds, streams, btogs

and marshes; 21so subaerial habitats. For comparison one series of collections
wos made dom to an elevation of 1300 feet on the Amazon side of the Andes,
Also a few collections were made from near sea level on the Pacific lowlands

to the west of the mountains,

Desides alzne, associated hicher plants were also collected, as well as ter-

B

restrizl plonts in the vicinity of alnine lakes and bogs. Temperature, pH and

oo

hardness (grains per zmllon) readings were taken,
Truly alpine lakes shoed floral characteristics usually possessed by snow-fed
bodies of water, namely: an almost total absence of species. Those which did

occur, hovever, are considered to be of significance and the composition of these

floras will pe compared with those of other hizh altitudes and with lists of
arctic plants when analyses of the samples have been completed, Although but few

of the sarples have been examined, there appears at present to be some interesting
similarities between alpine and arctic algpl floras,

In general, alpine lakes are low in nutrients (as would be expected), and are
neutral or slightly tesic, Hence they cannot support a rich biota, Hanging
bogs 4% high altitudes also were found to be 'desertous'. As in arctic situa-

o coreammmenetes o 4 e 4 S TSN 8

tions, however, where there was bacterial decomposition and an erosion of the §
H ’ top soll there was a corresponding increase in the amount and in the kinds of ;

! alecae, This was striking in some situations vwhere a small pool in a boz con- H
teined & rich 200710en of algpe (principally desmids) lying but a few feet from

other habitats in which there were no algae at all, |
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Crater lakes, theoretically suitable for algal floras in some respects, were

found to have scanty growths (but wmique in composition)., early always such
lakes possessed a Diatom-Cyano hyta-Chara flora,

In subalpine lakes which had been influenced by humnn settlements, there were
relatively rich floras of both aquetic floweringz plants and alcae. This is in
keeping with the greater amounts of dissolved nitrocen and phosphorus, The
1l8ke which was the richest, perhaps, of any examined in respect to bLoth bulk and
quality of algpe was Iaguna Yarquacochi (Iake of Blood), Tnis loke apvarently
shows still the effe:ts of the increcsed nitrogen provided it when 10,000
slaughtered Indian warriors were thrown into it during the time of the Incas,

A paper reporting on this investigation vias presented at the Alaska Science
Conference (AAAS) meeting at McKinley Park in September, 1952. Also a paper
was presented at the Michisan Academy of Science, meeting in Ann Arbor, March,
1954, In October, 1953 a preliminary report was published in the American Midw
land Naturalist, 50(2): U63-U73, entitled: Preliminary Notes on the Ecolozy of
Freshweter Algpe of the Arctic Slope, Alaska, with Descriptions of some MNew

Species,

G. 7. Prescott
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