
A SEARCH FOR IRIDIUbI ANOMALIES IN SEDIb.!ENTS DEPOSITED 
DURING THE PAST 70 Ma. Frank T. Kyte and John T. Wasson, Insti- 
tute of Geophysics and Planetary Physics, University of Califmlia, 
Los Angeles, CA 90024, USA. 

A Mid-Pacific giant piston core (LL44 GPC-3) has been con- 
tinously sampled in a systematic search for Ir anomalies in marine 
sediments. The main goal is to determine whether anomalies com- 
parable to that at the Cretaceous-Tertiary boundary (1-4) are pre- 
sent at other levels in the sedimentary record; the Ir fluence 
accreting to the Earth at that time was $100-200 ng ~ m - ~ .  In par- 
ticular we searchedfor evidence that the Late Pliocene Ir anomaly 
discovered in the Antarctic Basin (5) extends into the Northern 
hemisphere and whether the late Eocene anomaly discovered by 
Ganapathy (6) in a Caribbean core could be found in the Pacific. 
A secondary goal was to investigate whether Ir accumulation rates, 
and thus accretion rates of extraterrestrial materials, varied 
significantly within the 65 Ma of the Cenozoic. 

GPC-3 is an abyssal clay core 25 m in length containing a 
record for the last 70 Ma (7,8). This core was collected to study 
the feasibility of long-term storage of radioactive waste in the 
tectonically stable central Pacific. As a result it is well stu- 
died, having been analyzed for physical properties, age dating, 
mineralogy, sedimentology, and geochemistry. It was collected 
near-the center of the Mid-Pacific gyre, one of the lowest sedi- 
mentation environments in the world, having rates of (0.2 to 0.3 
m hla-1 throughout most of the 70 Ma history. The only excursions 
above these lows occurred from 55 to 50 Ma and from 4 Ma to 
present. In the former case rates were as high as 0.8 m h4a-Ih:nd 
in the latrer, the onset of dry northern Hemisphere glaciation 
caused a sharp increase to the modern rate of 2.4 m ~ a - l .  

Three sections, each $2 m long were sampled continuously and 
analyzed by instrumental neutron activation analysis (INAA) in 
search of Ir anomalies. Individual samples contained sediment 
lengths of 3 to 10 cm. A section from 1989 to 2217 cm covered 
$62 to 67 Ma and included tlle Cretaceous-Tertiary boundary. A section 
from 1195 to 1409 cm covered $32 to 43 Ma, crossing the Eocene- 
Oligocene boundary in the portion of the core with the lowest 
sedimentation rate. A section from 291-493 cm covered ~ 1 . 5  to 4 
Ma, a large portion of the Pliocene; its sedimentation rate 
increased toward the present as a result of the onset of glaciation. 

In a total of 110 samples representing a total sedimentary 
history of $18 Ma only 2 samples had Ir contents above our INAA 
detection limits of 3-4 ng/g. These samples were in the interval 
that included the Cretaceous Teritiary boundary. Replicate anal- 
ysis of shorter lengths of this portion of the core established 
the presence of an anomalous layer from 1048 t o  1062 cm with a 
peak concentration of 14 ng/g Ir at 1056 cm, and an Ir net fluence 
within the layer of &80 ng cm-2 consistent with estimatesat other 
locations around the globe. 

In the samples from the Pliocene and Eocene-Oligocene sections 
Ir was separated radiochemically to measure background levels. 
Similar processing will be performed on the Cretaceous-Tertiary 
samples. In the Pliocene section, Ir concentrations varied from 
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0.10 to 0.57 ng/g with a mean value of 0.23 ng/g. The Ir concen- 
tration tended to increase down section consistent with the 
decrease in sedimentation rate; samples in the lower half average 
about twice the concentration of the upper half. The range in 
sedimentation rates in this portion of the core may be as large 
as 50-225 g ~ m - ~  Ma- . If we assume a mean sedimentation rate of 
140 g cm-2 ~ a - l  and a mean Ir concentratio of 0.23 ng/g the 
accumulation rate of Ir is ~ 3 2  ng ~ m - ~  Ma-'. Significantly, 
there was no peak near 2.3 Ma, the time of the late Pliocene 
anomaly, and we estimate a maximum Ir fluence of <8 ng cm-2, >10X 
less than that in the- Antarctic core, suggesting that deposition 
from this event was minor in the Northern hemisphere. 

In the Eocene- ligo ene section sediemntation rates range 
from 21 to 27 g cm-9 Ma-', and the Ir backgrounds are much higher, 
ranging from 0.96 to 2.0 ng/g, the mean value being ~ 1 . 3  ng/g. 
These are the highest reported background Ir concentrations for 
any sediments. A hint of a peak near 40 Ma could be interpreted 
to indicate a maximum Ir fluence of ~ 3 0  ng ~ m - ~ ,  somewhat smaller 
than the value of 60 ng cm-2 found in the Caribbean core (6). 
However, if we take an average sedimen ation rate of 24 g cm-2hla-t 
the Ir accumulation rate is a31 ng cm-$ bla-l, the same as that 
estimated for the Pliocene section of GPC-3. 

These Ir accumulation rates are about 4 times higher than 
those measured by Barker and Anders (9) in recent marine sedi- 
ments. One possible difference is that Barker and Anders assumed 
a dry bulk density of 0.5 g cm-3 for their samples while the 

3 measured values in our samples were between 0.9 and 1.4 g cm- . 
If their density assumption was too low by as much as a factor of 
2 the two sets of estimates are within a factor of 2. 
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