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patients trcated for hyperthyroidism with 
radioiodine will prove to be significantly 
higher than the occurrence of leukemia 
in the general population. 
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Palynological Study of Pleistocene 
Deposits on Banks Island, 
Northwest Territories, Canada 

In  connection with palynolop.ica1 stud- 
ies made on a variety of Pleistocene de- 
posits in Canada, I have examined sev- 
eral samples from Banks Island, District 
of Franklin, for plant microfossils. 

The  locality from which the samples 
were collected is in thp general vicinity 
of Cape Kellett along the western shore 
of the Banks Island, approximate lat. 
72OS, long. 120°W. According to Pleis- 
tocene geologists, this area was not 
glaciated during the Pleistocene time. 
However, deposits associated with gla- 
ciations cover this part of the island and 
form a shore cliff more than 100 ft high 
at the sampling locality. The  fine plant 
debris occurs as lenses and streaks in the 
stratified gravels and silts. 

The  samples were collected from these 
beds of plant debris. The  results obtained 
from palynological studies of two of the 

samples (No.  4 and No. 17) are given in 
Tables 1 and 2. In  addition to the pollens 
listed in Table 1, fossil remains of fungns, 
fragments of bark and woody tissue, sto- 
mata of coniferous trees, and spores of 
mosses were also identified in sample No. 
4. In  sample No. 17 (Table 2 )  were fur- 
ther identified the spores of Sphagnum 
and stomata, fungus remains, and frag- 
ments of brown mosses. Among the non- 
arboreal pollens were identified pollen 
grains of Ericaceae, Caryophyllaceae, 
Cyperaceae, Gramineae, Polemoniaceae, 
and two pollen grains of Ephcdra sp. 

The palynological study suggests that, 
at the time when the beds from which the 
samples were collected were deposited. 
considerably more favorable climatic 
conditions than those now prevailing 
must have been present on Banks Island 
to account for the assemblage of pollen 
grains, spores, and other plant fossils 
present in these deposits. The total as-
semblage and relative numbers of pollen 
grains further suggest local forest cover- 
age. The  present timber line lies about 
200 mi southwest of Banks Island. 

The presence of pollen grains of 
U l ~ n u s ,Til ia,  and Carya as well as Tsuga 
heterophylla made me think of the possi- 
bility that some of these pollen grains 
may have been transported by wind from 
a distant locality several hundred miles 
away. Even if that is true, these trees 
must have had a much wider distribu-
tion in earlier Pleistocene time than they 
do now. The  lithological character of the 
material (gravel and silty sand) suggests 
rather rapid sedimentation, in which case 
the very low number of grains of tree 
pollen that would be transported by wind 
from a distant locality would not enter 
strongly into the assemblage of pollen 
grains and spores. This is also shown by 
the fact that the number of pollen grains 
and spores per unit volume of material is 
high. The  high frequency cannot be de- 
scribed as primarily the result of a slow 
accumulation of pollen grains and spores 
transported from a distant locality by 
wind. The  possibility of contamination 
seems unlikely, for several other samples 
that were analyzed at the same time did 
not yield any pollen grains at all. In  addi- 
tion, particular care was exercised to 
avoid contamination during analysis. 

Of special interest is the discovery of 
pollen grains of Ephedra sp, in this ma- 
terial (Fig. 1) . For identification, the fos- 
sil pollen grains were compared with 
modern reference material and descrip- 
tions of Ephedra pollen in palynological 
texts and with photographs and descrip- 
tions of modern and fossil Ephedra pollen 
given by Andersen ( I  ) . 

T h e  present distribution of Ephedra is 
limited to the southern parts of the 
Rocky Mountains (2 ) .  However, pollen 
grains of Ephedra have recently been 
found in the early postglacial sediments 

Table 1. Analysis of sample No. -1. This 
sample was collected from a bed of plant 
debris that was approximately 30 fi above 
sea level and 6 mi north of Cape Kcllett. 

Pollen 
grains

Plant identified 

(KO.) 
-

Picecl 28 
Pznus 43 
Betula 3 2 
Alnus Abundant 

(local over- 
representation) 

Tsugcl heterophylla ( ? )  10 
U l m u s  2 
Tt l ia  2 
Carya " 1 
Nonarborcal pollen, 

unldent~fied 17 
Ericaccae 2 
Polvpodiaceae 1 
-

in the Grcat Lakes region by me and by 
Andersen (1).As also pointed out by 
Andersen (2, p. 19) Ephedra iq, not spc-
cific in its thermal requirements and is 
able to exist in edaphically favorable lo- 
calities with strong isolation. In  spite of 
that, the presence of Ephedra on Banks 
Island must involve considerable migra- 
tion of the plant. I t  seems more likely 
that the species previously had a much 
wider distribution and that the successive 
Pleistocene glaciations eliminated it 
within the reach of the ice sheets. 

As a conclusion, I suggest, on basis of 
palynological studies, that the long, 
warm interglacial periods such as San-
gamon, Yarmouth, and Aftonian are 
probably rcpresented by accumulation 
of organic deposits in the Far North and 
that further studies may disclose a much 
fuller sequence of Pleistocene deposits in 
the northern regions, outside the maxi- 
mum extent of the Pleistocene ice shcets, 
than has been expected so far. 

Table 2. Analysis of sample No. 17. This 
sample was collected from a lens of plant 
debris that was approximately 20 ft above 
sea level and 7 miles east of Cape Kellett. 

Pollen 
grains

Plant identified 
(No.) 

Picea 
Pinus 
Betula 
Alnus 
Tsuga  heterophylla 
Tsuga  mertensiclna 
Carya 
U l m u s  
Salix 
Compare Fagus 
Nonarboreal pollcn, 

unidentified 



Fig. 1. Photomicrograph of a pollen grain 
of Ephedra, found as fossil in Pleistocene 
deposits on Banks Island. Longest axis of 
the pollen grain measures 48 p. 

Phytogeographical studies also would 
benefit by further palynological investi- 
gations, for these investigations greatly 
help to trace the migrations of plants 
during the past. 

J. TERA~MAE 
McMaster University, 
Hamilton, Ontario 
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Conduction BIock in PeripheraI 
Nerve Produced by Oxygen 
at High Pressure 

Paul Bert demonstrated inexcitability 
of frog sciatic nerve-muscle preparations 
that were exposed to 15 "superoxygen- 
ated atmospheres" for 2 hours (I).  Hill 
and Macleod (2) and Bean and Bohr 
(3) extended these studies, confirming 
the toxic action of oxygen at high partial 
pressure (OHP) on the nerve-muscle 
preparation. Since the toxic effects noted 
in the nerve-muscle preparations (pro- 
gressively decreasing contractile response 
to stimulation of the nerve and disap- 
pearance of the treppe phenomenon) 
could be attributed to either muscle, 
rnyoneural junction, or nerve dysfunc- 
tion, singly or in combination, they offer 
no proof of neuronal poisoning by OHP. 
Accordingly, we have investigated the 
effects of OHP on peripheral nerve alone 
as a functioning unit. 

Twenty-six experiments were per- 
formed on frog sciatic nerve. The nerves 
were excised, placed in a phosphate-buf- 
fered Ringer's solution ( 4 ) ,  and sus- 
pended 1 hour later on an array of sil- 
ver electrodes in a dastic block. This 
was placed in a pressure chamber (2 in. 
in diameter by 4 in. long) that was pro- 

vided with electric feed-throughs for 
stimulating, voltage recording, and ther- 
mocouple leads. The nerves were kept 
moist by placing gauze sponges that had 
been soaked in Ringer's solution over the 
~lastic block. 

Usually the nerves were continuously 
stimulated throughout an experiment at 
20 pulses/sec, 0.1 msec duration, begin- 
ning as soon as the chamber was sealed. 
Stimulus strength was just supramaximal 
for alpha fibers (generally 0.5 v),  and 
the amplifier was adjusted so that the 
amplitude of each nerve action potential 
was displayed initially at 77 mm on an 
oscilloscope. 

Control and experimental nerves were 
unpaired and selected at random, and 
the spike amplitude was measured every 
5 minutes. After an observation period 
of 30 minutes, the chamber was flushed 
with the gas being investigated for 2 min- 
utes, sealed, and-brought to pressure in 
5 to 10 minutes. Experiments were con- 
ducted at  two levels, 1 and 12 atrn 
(gage). The temperature during com- 
pression never increased more than 3OC 
and .returned to precompression levels 
within 5 minutes. Figure 1 illustrates the 
extent of conduction block produced in 
peripheral nerve by pure oxygen under 
these conditions (complete conduction 
block being defined as the absence of the 
action potential in a nerve when stimu- 
lated with the initial electric stimulus 
parameters). 

A standard t test (5) for significant 
differences in the means of the two 
groups (6 control and 9 experimental 
nerves) indicated that fi < 0.02 at 3% 
hours and p < 0.01 at 4 hours. 

In  a series of nerves exposed to a 
5-percent C0,-95-percent 0, mixture, 
the stimulus threshold rose immediately 
upon compression; but if, after the 
chamber reached 12 atm, the stimulus 

\ O2 12 ATM 
*\ 

HOURS 

Fig. 1. Time course of conduction block 
produced in frog sciatic nerve stimulated 
with 0.5 v, 0.1-msec duration, 20/sec 
pulses in 12 atrn of oxygen, compared with 
controls in 1 atrn of oxygen that were 
stimulated in the same fashion. Spike am- 
plitudes are mean values. 

voltage was increased approximately 100 
percent (to about 1 v) so that the pre- 
compression spike amplitude was ob- 
tained, the nerves were blocked in the 
same fashi0n.a~ ones at 12 atrn of oxygen 
but with a significantly shorter latent 
period ( p  < 0.01 ) . Mean time for block 
with 5-percent C0,-95-percent 0, 
mixture at 12 atrn was 3 hours, com- 
pared with 4.5 hours for oxygen at 12 
atm. Evidence was obtained that hyper- 
oxic conduction block occurs at 10 atrn 
and lower pressures with longer latencies, 
but a complete spectrum of pressures 
was not investigated. 

As in oxygen poisoning of muscle (3),  
peripheral nerve usually shows a par- 
tial recovery from hyperoxic conduction 
block when it is returned to air at 1 
atrn ~rovided that the block is not main- 
tained more than a few minutes. No 
complete recoveries occurred in our 
series. Nerves in which conduction was 
blocked by 5-percent C0,-95-percent 
0, showed partial recovery sooner 
(within 10 minutes) and more com- 
pletely upon decompression than those 
that were blocked by oxygen alone. 

Nerve activity resulting'from continu- 
ous stimulation neither seems to modify 
nor to be essential for the production of 
conduction block. A group of nerves was 
exposed to 12 atrn of oxygen and stimu- 
lated every 30 minutes (for no more 
than 30 sec, just long enough to measure 
the spike amplitude). A second group of 
nerves was exposed to 12 atrn of oxygen 
and continuously stimulated. No signifi- 
cant difference was observed'between the 
two groups with respect to the time 
course of conduction block. 

Hyperoxic conduction block in nerve 
may result from a direct toxic action of 
oxygen on the oxidative processes that 
are essential for maintenance of the 
membrane potential and impulse trans- 
mission. Inactivation of thiol (-SH 
group) enzymes (6) by increased for- 
mation of oxidizing free radicals (7)  is 
a recently advanced explanation of this 
direct toxicity. 

I t  has been reported that carbon di- 
oxide decreases the latency of central 
nervous system manifestations of OHP 
( 8 ) ,  and it is interesting to note that it 
also decreases the latency of hyperoxic 
conduction block in peripheral nerve. 
Whether its efficacy in potentiating the 
block consists in changing the pH, in- 
creasing the membrane permeability, or 
involves some more obsiure mechanism 
remains unknown. As yet, there is no 
evidence that OHP produces conduc- 
tion block in the central nervous system, 
but hyperoxic conduction block may 
well play a role in the neural insult 
that initiates hyperoxic convulsions. The 
length of exposure and the pressure re- 
quired to produce even mild nerve block 
in these experiments are greater than 
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