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ABSTRACT
THE VEGETATION HISTORY AND PALEOCLIMATOLOGY

FOR THE LATE QUATERNARY OF
ISLA DE LOS ESTADOS, ARGENTINA

By
Warren Harvey Johns

Pollen has been analyzed from three cores retrieved from the
peat of Isla de los Estados, just east of Isla Grande, Tierra del Fuego.
The three resulting pollen diagrams indicate paleoecological and paleo-
climatological trends over the past several thousand years in the
southeastern-most extension of the Magellanic rain forest. Arboreal
pollen is almost exclusively from the southern beech (Nothofagus). A
computer program was devised in attempting to differentiate mathe-
matically the two main components of the island's Nothofagus flora,
N. betuloides from N. antarctica, based upon the relative number of
apertures of the pollen grains. Four full major vegetational cycles
are detected from the pollen spectrum of the 9.6-m Bahia Crossley core,
and these may indicate the effects of long-term paleoclimatological

and paleoecological trends upon the local flora.
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INTRODUCTION

Isla de los Estados (Staten Island), Argentina, is located just
off the eastern tip of Tierra del Fuego at approximately 55°S, 64O0W.
Oriented along an east-west axis, it is just over 60 km long, a maximum
of 18 km wide, and has a maximum elevation of nearly 1000 m. It is
separated from Isla Grande of Tierra del Fuego by the 30-km wide
Estrecho de le Maire to the west. The much wider Drake Passage separates
it from the Antarctic Peninsula and South Shetland Islands to the south.
The island has a very irregular coastline with numerous fjord-like bays,
some of which almost bisect the island.

Botanically, the island is located at the easternmost edge of
the Magellanic evergreen rain forest, which is the southernmost forest
in the world. This forest extends as far south as Islas Hermite at
560S, which is only about 800 km from the Antarctic Peninsula. Isla
de los Estados itself has dense, impenetrable thickets of the southern
beech, Nothofagus, thus making exploration of the island on foot very
difficult. Expeditions to the island have discovered that the best
method of collecting is landing at the many sheltered bays and
making short forays into the surrounding land area.

One such expedition, R/V Hero Cruise 71-5, was designed to study
primarily the terrestrial plant 1ife of the island, although ostracodes
and various microfauna were studied through bottom-sampling in the bays.

During that expedition, October 11 to November 14, 1971, three cores of



peat deposits were obtained and returned to Michigan State University
for pollen analysis. The cores were from the mid-eastern, central, and
far western portions of the island and can serve as a basis for the
reconstruction of the vegetation history of the island since the end
of the last glaciation.

The purpose of the present study is to report the results of
the pollen-analytical work on these three cores and to interpret the
variations in the pollen spectra in terms of paleoecological, vegeta-
tional, and paleoclimatological changes. Present-day analogs in the
form of plant communities now inhabiting the island will be used to
develop a reconstruction of the plant successional changes during the
Postglacial period. The reconstruction will then be compared with

other reconstructions for Tierra del Fuego and southern Patagonia.



CHAPTER 1
SUMMARY OF PREVIOUS STUDIES
ON ISLA DE LOS ESTADOS

Botanical Studies

The Tierra del Fuego area, of which Isla de los Estados is a
part, was visited by the first plant collector, George Handisyd, in
1690. Since then more than 200 collectors have visited the area, and
of these, 80 have published reports (Moore, 1974, 1975). The first to
discover Isla de los Estados were Schouten and Le Maire, who named it
Staten Island (Isla de los Estados) in 1616 after their homeland which
was Holland (Imshaug, 1972). The first naturalists to visit the island
landed in 1774 while Captain Cook's ship anchored off Islas Ano Nuevo
on his second voyage (Imshaug, 1972). However, their collections were
limited to that small group of islands which are off the north coast of
Isla de los Estados.

Other collectors to Isla de los Estados followed in succession:
Menzies in 1787, Foster in 1828, Hahn in 1882, and Racovitza in 1898
(Imshaug, 1972). Two collectors in the late 19th century had their
reports published in national museum publications: Alboff at LaPlata,
in 1896, 1897, and Spegazzini at Buenos Aires, in 1896 (Moore, 1974,
1975). The Swedish South-Polar Expedition first visited the island in
1902, and again in 1903 following the wreck of the ship Antarctica,
and out of these expeditions emerged the classic studies on the botany

of the island. As a result, a number of extensive monographs were



published first by C. J. F. Skottsberg, in 1906, 1913, 1916, and 1926,
and then by H. Roivainen, in 1954, most of which were in German (Moore,
1974, 1975). While minor expeditions to the island were conducted by
botanists, Hicken, in 1912 and Castellanos, in 1933-1934 (Imshaug, 1972),
the only major botanical expeditions comparable to that of the Swedish
Expeditions early in the century were the R/V Hero cruises conducted
within the last decade.

The R/V Hero Cruise 71-2 consisted of a survey of the vertebrates,
arthropods, and marine biota at Isla de los Estados, and this was
complemented by R/V Hero Cruise 71-5 whose primary goal was to survey
the terrestrial plant life (Imshaug, 1972). This latter cruise in
October and November, 1971, resulted in the retrieval of the three peat
cores which served as the basis for this study.

Numerous botanical studies have been spawned by the expedition,
most of which are still in progress. The lichens are being studied
mainly by Dr. H. A. Imshaug (Michigan State University), the bryophytes
by several individuals, and the vascular plants by Dr. T. R. Dudley
(U.S. National Arboretum) and Dr. Garrett E. Crow (University of
New Hampshire). A flora for the vascular plants is being published by
Dudley and Crow (in press). Apart from the R/V Hero studies, a more
comprehensive flora is being developed and analyzed for the entire south
Patagonian and Fuegian area under the direction of Dr. David Moore
(University of Reading, U.K.), while a flora representing Tierra del
Fuego has already been published (Moore, 1974).

As far as I am aware, no palynological studies have been done
for Late Quaternary deposits on Isla de los Estados until the time of

the R/V Hero Cruise 71-5. Dr. Ralph Taggart (Michigan State University)



has undertaken the study of the Postglacial history based on palyno-
logical analysis of the peat cores collected by that expedition. This
study serves to complement Auer's series of pollen profiles developed

from bog studies for central and eastern Tierra del Fuego (Auer, 1965).

Geological Studies

The geological surveys have not been nearly so numerous and
extensive as the botanical surveys on Isla de los Estados. Windhausen's
survey of the geology of Argentina does not refer to Isla de los Estados
in the text, although his geological map (Windhausen, 1931) does depict
the island as being bisected into two main lithological types:

1) a marine sedimentary sequence from Jurassic

to Cretaceous (Neocomian);

2) a porphyritic sequence of Triassic age.

The earlier geological reports were sketchy and at best fragmentary, so
it was not until 1943 that the first synthesis of the early reports was
published by Harrington (in Spanish), together with the results of his
own summer field work there in cooperation with the Argentine Navy
(Harrington, 1943, cited in Dalziel, et al., 1974). Some of Harrington's
work has appeared more recently in English (Harrington, 1956, 1962).

An even more comprehensive survey of the island was conducted
by R/V Hero Cruise 72-2, which was a joint Argentine-United States
geological venture sponsored by the U. S. Antarctic Research Program.
The expedition, which took place during April and May, 1972, had the
services of geologists I. W. D. Dalziel and K. F. Palmer, of the Lamont-

Doherty Geological Observatory, and Argentine geologists R. Caminos,



F. Nullo, and R. Casanova, of the University of Buenos Aires. Like the
botanists on a previous expedition, they found it nearly impossible to
study the island extensively on foot due to the almost impenetrable
tussock grass and extremely dense thickets of southern beech in the
lower elevations. Landings could not be made at most points along the
rocky coast, but only at the more sheltered bays and fjords. In a
matter of six weeks more than 200 landings were made around the full
perimeter of the island, and several hundred rock and mineral samples
collected. The following geological studies have been published incor-
porating the data derived from the R/V Hero Cruise: a brief preliminary
report of the expedition (Dalziel, 1972), a comprehensive report of the
conclusions reached (Dalziel, et al., 1974), and other reports dealing
with the whole regional geology of the southern Andes (Dalziel, 1976;
Dalziel, et al., 1975, 1977).

Most of the island is composed of silicic volcanic rocks, such
as tuffs, ignimbrites, and lavas that were deposited in a shallow
marine environment with scattered volcanic islands. Overlying the
volcanic sequence is a homogeneous sequence of black mudstones and
shales that crop out along a narrow portion of the northernmost parts of
the island and a wider area at the western end of the island, as well as
on the four islands to the north of the main island. The contact between
the volcanic and sedimentary sequences is conformable. The recent
geological studies on the island have resulted in the following revisions
of Harrington's analysis (Harrington, 1962):

1) Within the upper portion of the volcanics are often found
thin units of pure black mudstones, which 1ithologically are indis-

tinguishable from the mudstones of the overlying sedimentary sequence.



Harrington believed that these mudstones were all fault-bounded
outliers of the overlying sequence. The most recent studies have shown
that these mudstones were deposited at the same time as the volcanics
and are to be considered as intercalations in the transitional contact
between the volcanics and overlying mudstones and shales. There is no
evidence for faulting at the contact, which is shown to be conformable.
2) Structurally, the island is an asymmetric syncline whose
axis extends roughly east and west. Harrington considered one of the
limbs of the fold to be overturned because sedimentary rocks underlie
volcanic rocks at Puerto Roca on the north-central coast. Later
geologists have interpreted these sedimentary rocks to be merely inter-
calations in the uppermost portion of the volcanics. However, recent
studies do indicate that locally one 1imb of the syncline was overturned,
but that appears to be only at the easternmost portion of the island.
Harrington assigned the sedimentary sequence to the Upper
Jurassic on the basis of the belemnites which he assigned to the genus
Belemnopsis. More recent studies have verified his interpretation. The
entire volcanic and sedimentary sequences on the island are thought to
be Upper Jurassic and Lower Cretaceous deposits, which correlates well
with an identical sequence for the subsurface of Isla Grande of Tierra
del Fuego, which has been deciphered by drilling, and with surface
mapping. The macrofossils collected by the R/V Hero Cruise include,
in addition to the abundant belemnites, some pelecypods (Inoceramus),
some bryozoan-like fossils, and a single brachiopod; the microfossils
include radiolarians and foraminifers, which, to my knowledge, have

not been identified and reported as yet.



The formations described to date in Tierra del Fuego are
listed in Table 1 along with their 1lithological and faunal characteristics
and accompanying orogenic activity. The lowest identifiable formation
of the Cordillera which extends to Isla de los Estados is the Yahan
Formation (Jurassic). The Cretaceous formations, "Capas del Hito XIX"
and Leticia, both have the pelecypod Inoceramus, which was reported also
from Isla de los Estados, while the latter formation is characterized
by an abundance of mollusks (Borrello, 1972). The latest orogenic
activity would be the final uplift of the Andes in the late Pliocene,
thus forming the Cordillera along the southwest edge of Tierra del Fuego
which continues as the backbone of Isla de los Estados and offers the
explanation for the mountainous aspect of the island (Dalziel, et al.,
1974).

The latest series of geological studies on the island, by
Dalziel and others, have largely concentrated on the structural relation-
ships between Isla de los Estados and the Andean Cordillera to the north
and the North Scotia Arc which extends to South Georgia Island. The
author is not aware of studies dealing with the geomorphology or the
glacial history of the island. Thus, there are many gaps in our knowledge
of its geological history, especially in regards to the entire Tertiary

and Quaternary epochs.



TABLE 1
GEOLOGICAL SEQUENCE FOR TIERRA DEL FUEGO?

Age Group Formation and Orogeny Lithology Paleontology
movimiento valaquicos
[+})
< . P
g "Magallanense" conglomerate, beds of lignitic
> |8 coal
: =
.‘E e movimiento pirenaicos
[ =
v |9 . . A
A =4 Rio Bueno Formation foraminifera
[.})
o
n- 3 3 .
movimiento laramicos
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3 Leticia Formation Comanchian
g S mollusks
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movimiento austricos
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Beauvoir Formation orthoflysch ammonites
2
a movimiento diablianos
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-

Lemaire Formation

Yahan Formation eugeosynclinal,
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qpata taken from Borrello (1972)



Meteorology

Meteorologically, Tierra del Fuego is known as one of the
stormiest inhabitable portions of the world, being subjected to incessant
winds. fhe dominant climatic factor that characterizes this region is
the strong wind, which nearly always blows from a westerly direction
and which almost never ceases, either summer or winter (Miller, 1976;
Prohaska, 1976). The wind is much stronger along the coast, having a
mean annual velocity of 12 m/sec at the westernmost Islas Evangelistas
contrasted with a mean of 4 m/sec inland at Punta Arenas (Miller, 1976).
Throughout southern Patagonia the wind often peaks in gusts 30 m/sec
(Miller, 1976).

Another climatic characteristic of this region is the lack of
seasonality as evidenced by a relatively small difference between
January and July temperatures (see Table 2). Thunderstorms and hail
are rare occurrences, while below freezing temperatures can occur any
month of the year, according to the data from Ushaia due west of Isla
de los Estados (Prohaska, 1976). There is no part of Tierra del Fuego
with greater than 100 frost-free days out of 365 days.

A synthesis of climatic data has been collected from several
sources and tabulated for twelve sites between 52° and 54° S latitude,
one of which includes a station at the eastern tip of Isla de los
Estados (Table 2). It should be noted that southward along the
Argentine coast, there is a decreasing temperature difference between

the January and July means (Rio Gallegos, Rio Grande, Ushaia, Isla

10



11

*Jo U} UIAYD due s3unjeuadwd) LLvq

*(2¢61) Ipaysusay pue ‘(9/61) erseyoud
*(9261) 42LLIN “(L61) ©L2LBX *(BG61) UleIf4Q 3BAUD “3D1430 LBI450|040939 WOLS PIALJIP 343M DU3Y PIIRINQR} BIEP 3Yl,

9°9 9°2 2'6 LS uw 101 w21 1LboE9 12045
$9 6°1 €8 1's uw 529 w 0§ 180099 16€0bS
6°S € 1- 9°Y 9°1 u pIyl we 10€09€ 9TobS
St 6°1 ¥°6 S°S uw 189 w2 15045 12Ve1S
€L ee G°6 8°S umw 1/p w g +0€0L9 10L0SS
£°8 0°1 £°6 ¥°s uw S16 wg 180089 16005S
9°L 91 2°6 S°S u H/S w9 161089 18VobS
1A ¥°0 8°6 0°S ww 6/€ we WLYol9 18Y0ES
9Ll €1 6°2L {4 uw 182 w 92 PLo69 1LEolS
6°9 L2 9°6 L9 un 498 w02 +8500L 1LYoES
26 62 ANt L9 us 8pp ug ¥500L 1010ES
DN vy L's v'9 um 6952 w G§ 19005L #2025
aﬂwuwuwmwwo n.Mﬂ”% a.@www a.anmem:=:< .apumumwn~==:< XTE] *buoq ‘M *3eq °S

eutjudbuy

‘sope3s3 so| ap eS|
eujjuabuay

‘04403 8A43SqQ ©|S]
pue(s]

e164039 yanos

spue(s] pue|jleq
sfaue3s

aly)
‘euidaeAeN @S]
CIELN)
‘seibnog ejyeg
eujjuabay
‘epeysn
eujjuabay
‘apueuy o}y
eujjuabay
‘soba|eg O}y
3Ly)
‘oapis] ues

AL
‘seuddy Rjung

aly)
*seys)abuea3 odnay

uojjels

eSONVIST 3INIINITYV ONV ‘VNIINIOWY °S ‘31IH) °S ¥04 VivVQ NOILVLIdIOIYd ANV JYNLVYIdW3L

¢ 37avl



12

*(9L61) exseyoud pue ‘((p6L) elalex (8561) uleIjag Jeauy ‘324330 1©I4601040939W woay wvIRQ,

528 8°v29 £°8- s 10£1 L's  lenuuy
s°18 6°5S 0 St 691 '8 *23q
$°6L €8y v v- 8°S sl 89 * AON
5°18 0°€€ €€ €S L01 6t *350
S°18 0°€e 8°L- €€ 96 6°€ *3dag
528 I8¢ L9- 2'2 521 0°¢ *bny
£8 9°0p £°8- 6'1 2 92 Linp
8 8°05 9°6- Al 2Lt 0°€ aunp
£8 8°05 0°§- 6°¢ 91 9y Key
S'€8 "L 8°2- 9°g LS1 2'9 *ady
€8 9°89 0 5L 8yl Lt Tocaey
28 S°€9 9°0 €8 281 98 Q34
18 1 0 €8 91 2°6 *uep
MO MCON 1) 1) CON ) HLNOW
A ptuny *dyd3ad *dwaj *dwa) *d}o34d *dwd}
AALIR|Y ueay wnwyugK uedy uedy ueay
("M 180.%9 *°S ,6€005) UM L8:89 7S ,€2045)
RASNN Ouy Se|S] ‘®eLua03RA43Sq) R|S] sope}sy sof 9p e|s]

eSNOILVLS ASYVIN OML GNV SOQVLS3 SOT 30 VISI ¥04 ViVQ JILVWIT
€ 38l



13

6°¢ MS L'y €L vLS 9°6L- Lt S°S Lenuuy

£°S NS 09 0L 6v £°e- v'8 S8 93¢
9°S MS 2’9 89 0s S'E- 8'8 €L *AON
0°S LY ¢'9 99 LE LS S°'8 2’9 *3120
LA MS 8 €L 8¢ et 9°L 6°¢ *3das
£t NS ¢t i : 6y 9°6L- 9°9 A4 "6y
82 NS (AN 6L Ly LUt €9 - 9°1 Line
ee MS 0°L 08 St 9°¢l- L9 Ll aunp
L'e ns 0°¢ 8L 8y L2t- L9 2t Kew
£°¢ MS 82 SL 9y £°9- Lt L's "4dy
£°¢ NS A €L LS v-e- S°8 8°¢L Al
L 284 NS LS 0L 0S 0°¢- 88 0°6 ‘qa4
Ly LN S°§ ¥ s £°0- S8 2’6 ‘uep
(5as/uy Tu6}353i4a ) ~ @) Qi) 1.7 (3.) %) HINOW
paadg PuiM augysung £3pruny *d§2a4g *dwa] *dwd) *dudy
PULNM bug | yeaaud A11eq arjie 3y ueay wnujuy ut Aiteq
ueay ueay abuey ueay
ALreq

("M 61,69 “°S 8b.bS)
obany |ap eauaay) ‘ejpenysn

(p,3u0d) g 378VL



14

de los Estados). This is an indicator of the lack of seasonality, as
already noted. Also, the amount of precipitation increases to the
south or southwest. Isla de los Estados lies in a band of high pre-
cipitation that extends northwestward along the pre-cordillerans through
the Grupo Evangelistas Islands, which have even higher amounts of
precipitation. Generally this band has greater than 2000 mm precipi-
tation annually, and in one case (Isla Guarello, 50023'S, 75920'W)
precipitation reaches a phenomenal 7500 mm annually; i.e., about
20 mm daily (Young, 1972).

The more detailed meteorological data for Isla de los Estados
itself is given in Table 3, accompanied by data from Observatorio
Island immediately to the north and from Ushuaia to the west on Isla

Grande.

Palynology, Paleoecology, Paleoclimatology

No published reports of the palynology of Isla de los Estados
have appeared in readily accessible journals dealing with the Mesozoic,
Tertiary, or Quaternary. Micropaleontological studies on the Mesozoic
samples collected by R/V Hero Cruise 72-2 have concentrated on the
foraminifera and radiolarians, not on the pollen and spores.

From nearby Isla Grande of Tierra del Fuego, several Late
Quaternary palynological studies have been generated (Auer, 1958,
1960, 1966; D'Antoni, 1980; Markgraf, 1977; Markgraf and D'Antoni,
1977), while an occasional palynological study of recent material
from Tierra del Fuego has appeared in the literature, as for example
the genera Lebetanthus (Arroyo, 1975) and Vicia (Moore and Scotter,

1976). There has been very 1ittle information on the paleoclimatology
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of Isla de los Estados with regards to either the Mesozoic (U. Jurassic -
L. Cretaceous) or the Late Quaternary. The present study attempts to
begin filling the information vacuum for the Late Quaternary by first
reconstructing the vegetation history since the last Glacial, then by
deducing paleoecological inferences and finally paleoclimatological

inferences whenever possible from the information available.



CHAPTER 11
METHODS AND TECHNIQUES

Collection of the Samples

Three cores composed of peat were obtained by Michigan State
University from the R/V Hero Cruise 71-5, which was funded by the Office
of Polar Programs, National Science Foundation, while three other cores
have been sent elsewhere.

On 29 October, 1971 Core II was collected from a boggy heath
located on the narrow isthmus separating Puerto Cook from Puerto
Vancouver near the center of the island's eastern sector (Figure 1).

Its collectors were Dr. Karl Ohlsson and Dr. Garrett Crow, at that time
graduate students from Michigan State University. The specific location
of this 4.51 m core was about 100 m from the north shore of Puerto
Vancouver. Core I (not studied) was collected at the same locality.

Core III was obtained by Dr. Henry Imshaug and Mr. Karl Ohlsson,
of Michigan State University, on 1 November, 1971 from a boggy heath.
Its location was in a valley between the first two hills northeast of
a stream mouth at the head of Puerto Celular (also known as Punta
Delgado), near the center of the island (Figure 1). In drilling the
core, the collectors occasionally encountered water pockets, and at the
bottom they struck a rock (or bedrock) 3.05 m below the surface. The
last core section contained white rocky material which appears to have

been derived from the Jurassic porphyritic bedrock. Cores IV and V

were also collected at the same locality, but they were not analyzed.
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FIGURE 1
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On 11 November, 1971 Karl Ohlsson and Garrett Crow obtained

Core VI from a Marsippospermum meadow on the east end of Bahia Crossley

about one-quarter mile (.4 km) inland from Bahia Teniente Palet and
about fifty meters from the farthest dune from the shore (Figure 1).

The corer could be driven no further than 9.63 m, and the bottom section
of the core had some granular material indicating the possible presence
of bedrock just below. Certain short sections of the core contained
only water or watery peat. Core VI differs from the others in that it is
in the area of underlying Jurassic-Cretaceous sedimentary deposits
composed of shales and black muds (Figure 1). Al1 cores were obtained
with a Davis peat sampler by alternating between two holes six inches
(15 cm) apart and bringing the peat to the surface in one-foot (.3 m)
sections. The cores were immediately frozen, and the three cores
described above, out of a total of six cores taken on the expedition,
were sent to Michigan State University wrapped in aluminum foil. The
present author was not part of the scientific team which superintended

the collection of the cores.

Preparation and Mounting Techniques

When the frozen cores reached Michigan State University, one-
inch (2.5 cm) segments were cut out from the larger one-foot (.3 m)
lengths, and a sample was removed from the center of each segment using
a 9 mm cork borer. Each slug was extruded into the sample vials and
the remaining segment inserted back into the core, re-wrapped, and
returned to the freezer. According to the field notes, Core II was to
contain fifteen one-foot lengths, but only fourteen were located in the

laboratory. A1l other cores were complete, except for the fact that the
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first one-foot (.3 m) section from each drill site was not collected,
and the second one-foot (.3 m) section of Core VI came to the surface
empty.

The individual peat samples were prepared using a standard
processing procedure for peat samples as outlined in Appendix A. The

samples were processed by several experienced students1

in the Michigan
State University Palynology and Paleobotany Laboratory, under the
direction of Dr. Aureal T. Cross and Dr. Ralph E. Taggart, and records
of the sample preparation were duly registered in the log books kept
permanently in the laboratory. The processing consisted basically of
boiling the peat samples in 5% KOH in order to free the pollen from the
matrix. The mounting consisted of placing two drops of melted
glycerin jelly with residue on a coverslip, placing the slide on

the cover slip, and then on a slide warming tray to cause it

to spread evenly. Since the glycerin jelly mount is sensitive to

air and moisture, it had to be sealed off by a thin band of finger-

nail polish around the outside edge of the cover slip.

Identification of the Palynomorphs

The main reference tools utilized in the identification of the

palynomorphs were Pollen and Spores of Chile by Calvin J. Heusser (1971)

and Pollen Flora of Argentina by Vera Markgraf and Hector L. D'Antoni

(1978). Both of these works have keys to aid in the identification of

unknowns in addition to photographs displaying the pollen and spores in

he author did not participate in the laboratory processing
and mounting of the samples, although he has had experience in the
preparation of similar samples.
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equatorial and polar views as well as at high and median focus for
detecting diagnostic exine elements.

Because Heusser (1971) described nearly 700 pollen and spore
types and Markgraf and D'Antoni (1978) nearly 400, it was advisable to
narrow down the potential palynoflora for Isla de los Estados to those
plants found growing today on the island or elsewhere in Tierra del
Fuego. For that purpose the "Index to the Flora of Isla de los Estados"
by Dudley and Crow (unpubl. ms.) served as a framework into which the
pollen and spore flora could be incorporated. However, the peat samples
contain taxa which are not found represented on the island today, either
due to long-distance transport of pollen (such as Ephedra) or to possible
fluctuations in the phytogeographiéa1 range of certain taxa. Thus it
was necessary to widen the scope of potential taxa that could be
represented to include those whose range today extends south of the
Strait of Magellan. The "Cataloga de las Plantas Vasculares Nativas
de Tierra del Fuego" by D. M. Moore (1974) has proved most useful in
that respect as well as "The Alpine Flora of Tierra del Fuego" by
D. M. Moore (1975). Most of the genera listed by Moore are illustrated
in either Heusser's or Markgraf and D'Antoni's reference works cited
above.

For the identification of those genera not illustrated in the
above two works use was made of the modern reference collection consisting
of mounted slides in the Michigan State University Paleobotany and
Palynology Laboratory, which has pollen from many species representing
most families of flowering plants of North and South America. Generally

less than two percent of the palynomorphs had to be placed in the
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"unknown" category. This category also includes those which were
unidentifiable because of poor preservation or because of their being
partially obscured from view by detritus. Viewed as a whole, the
actual number of rare or exotic palynomorphs which could not be
identified was less than one percent of the total. Additional aids in
the further identification of the unknowns have been Erdtman's Pollen

Morphology and Plant Taxonomy (Erdtman, 1966); Pollen Flora of Taiwan

(Huang, 1972); Key to the Quaternary Pollen and Spores of the Great

Lakes Region (McAndrews, Berti, and Norris, 1973); and Pollen Analysis

(Moore and Webb, 1978).

A11 identification was done on one of two similar Leitz Ortholux
microscropes (serial numbers GG2669 and 591962), using the 54 X and

95 X objectives requiring oil immersion for observance of maximum detail.

Counting Techniques

Generally a total of 200 pollen grains and spores were counted
from each sample, though occasionally the count was increased to 250
or 300. In a few cases the count was between 100 and 200 due to a low
pollen density in the residue. Any exceptions to the 200 count are
noted on the pollen diagrams. The count excluded spores, cysts, or other
entities from non-vascular plants, such as dinoflagellates, miscellaneous
algae, fungi, and bryophytes, although bryophyte and dinoflagellate
percentages based upon total polien are recorded on the diagrams.

As one measure of insuring the validity of the counts, the
selection of the microscope stage coordinates to be used in counting was
done in a random fashion. First, the coverslip area was divided into

four rectangular quadrants which extended the full width; then, the
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exact horizontal coordinate to be covered in each traverse was selected
from a "random numbers table". When the count reached 50 in one
quadrant, then a traverse in the next quadrant was selected until all
four quadrants were covered and the count totaled 200. Any palynomorph
whose geometric center passed outside of the counting zone was auto-
matically excluded from the total count.

Due to the dominance of the flora by Nothofagus, an attempt
was made to count the Nothofagus pollen in every sample, the exceptions
being those samples whose pollen density was too low for counting. In
the pollen diagrams where there is no information other than the
Nothofagus percentages for a given sample it means that the total pollen
and spores were counted, but not identified. In a few cases any unusual
or important taxa observed in the count are noted on the diagrams with
a plus (+) symbol. Pollen frequencies on the diagrams are relative,
i.e., they are computed in terms of percentages of the total count, and

not in terms of the absolute concentration of pollen in each sample.

Photographic Techniques

Photographs of selected pollen and spores were taken on a
Leitz Orthomat camera and microscope unit located in the Michigan
State University Paleobotany and Palynology Laboratory. A1l photographs
were taken under the two highest magnifications using oil immersion,
unless the palynomorph was too large for the field of view, such as
some specimens of Armeria. Kodak Panatomic-X film was used. This was
developed using normal darkroom procedures. Representative pollen and
spores are jllustrated in Plates 1 - 5 at 1000 X magnification, unless

otherwise noted.



CHAPTER III
RESULTS

The results of this study are summarized in three pollen and
spore diagrams (Figures 2-4), which are in terms of a relative pollen
frequency based on the total pollen and spores. Seventy taxonomic
groups are represented in total on the three diagrams. However, the
total palynoflora for Isla de los Estados would be even higher if
certain of the groups, such as the Ericaceae-type and the Compositae,
were broken down into their constituent and identifiable genera. For
example, Mutisia (Plate 3, Figure 3-10) of the family Compositae is
a component of the total flora, but does not appear on the pollen
diagrams. Nassauvia (Plate 3, Figures 3-11, 3-12, 3-13) of the Compos%tae
makes a somewhat frequent and regular appearance in the flora, but its
presence also is not noted on the diagrams. The pollen sum excludes
the spores or cysts of non-vascular plants, although the relative

frequencies for the dinoflagellates and bryophytes do appear on the diagrams.

Core 11
The Core II diagram representing Puerto Cook-Puerto Vancouver
in the eastern sector is comprised of approximately 45 clearly identifiable
taxonomic types obtained from 14 samples. The sample with the highest
diversity is Pb9731 at the base of the core, while the three samples with
low diversity are Pb9694, Pb9701, and Pb9712. Low diversity does not
appear to be connected with low relative percentages for arboreal pollen

frequencies. Diversity is high in samples Pb9724 and Pb9731 where the

23
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FIGURE 2
POLLEN DIAGRAM FROM THE PEAT DEPOSITS OF THE PUERTO VANCOUVER-
PUERTO COOK ISTHMUS, ISLA DE LOS ESTADOS, ARGENTINA

Samples with only Nothofagus frequencies given are based
upon a pollen sum which includes total unidentified pollen
and spores and excludes entities of non-vascular plants.
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Figure 2. Pollen Diagram from the Peat of Puerto Vancouver, Isla de los Estados

+ Denotes pollen or spores observed in residue, but not included in pollen sum

W.H. Johns, 1981




25

FIGURE 3
POLLEN DIAGRAM FROM THE PEAT DEPOSITS NEAR PUERTO CELULAR,
ISLA DE LOS ESTADOS, ARGENTINA

Samples with only Nothofagus frequencies given are based
upon a pollen sum which includes total unidentified pollen
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