
Field and hand sample photos: Samples 
were analyzed with a hand lens to determine 
the minerals and textural relationships present. 
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Overview: The purpose of this study is to closely 
examine the Bucks Lake and Grizzly plutons along 
the North Fork Feather River and determine whether 
or not they are related to the rest of the northern 
Sierra Nevada plutons. This study will create a more 
complete understanding of the geologic history of the 
Sierra Nevada. 

Context: The Grizzly pluton (GP) and Bucks Lake 
pluton (BLP) intruded through the nearby Duffy Dome 
and Calaveras Formation from the late Jurassic to 
the early Cretaceous (Hietanen, 1973). The GP and 
BLP have been described by Hietanen (1973), but 
published geochemical data only exists for the BLP. 
The GP is a typical representation of a normally 
zoned pluton. The border zone consists of medium 
grained, hornblende biotite quartz diorite, devoid of k-
spar (Hietanen, 1973). Towards the center of the 
pluton the rocks become lighter in color and the grain 
size is relatively coarser (Hietanen, 1973). The BLP 
does not follow this same pattern and contains fine 
grained pyroxene diorite towards the center 
(Hietanen, 1973). Our class petrographically 
analyzed (using thin sections under a microscope) 
multiple samples from the BLP for the first time to 
explain why the BLP becomes more mafic towards 
the center. We are trying to understand the 
complicated intrusive history of the GP and the BLP 
to better understand the nature of the Sierra Nevada 
plutons in general. 

Fig. 1 A & B: These two maps show the field area with and without geologic overlays. In the 
right image the large pink blobs are granitoid plutons which have intruded the older country rock. 

Field Work: During field work, rock samples were 
taken from the Grizzly pluton at stops 1 through 9, 
and  the Bucks Lake pluton at stops 11 through 17. 
At stop 10, a sample was retrieved of the 
metamorphosed country rock between the two 
plutons. 

Conclusions: Data from comparative 
analysis of the two plutons show that they 
formed independently from separate magma 
bodies. Lithological and petrographical 
observation shows that the plutons have 
mineral assemblages that are compositionally 
variable. Additionally the Northern Sierra 
Nevada has a much different history than the 
Southern Sierra Nevada.

Applications and Future Work: Similar 
methods such as petrographic and lithologic 
descriptions can be completed on surrounding 
plutons to further understand their relationship 
to the Grizzly pluton (GP) and Bucks Lake 
pluton (BLP) as well as the rest of the Sierra 
Nevada Block. Future work with the GP and 
BLP include geochemical analyses of mafic 
enclaves. This will give insight to the mixing 
processes and petrogenesis of the GP and 
BLP. Geochemical analyses needs to be done 
for the GP which will give more usable data to 
compare compositions. Also, a potential 
analysis of the country rock that the GP and 
BLP intruded can help us interpret why the   
GP’s mineralogy is so stable and uniform while 
the BLP was subject to a more violent magma 
mixing event.
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Fig. 3: Blocky fracturing between felsic dikes 
intruded into the Grizzly pluton.

Fig. 2: Magma mixing indicated by  
mafic enclaves inside the groundmass of 
the Grizzly pluton.

Fig. 4: Dark mafic enclave shown in 
granitic matrix. This elongate enclave is 
relatively enriched in hornblende while 
granitoid clearly shows large amounts of 
biotite.

Fig. 5:  Irregular fine grained mafic 
xenoliths in medium-fine grained 
granitoid matrix.

Fig. 8: Vein of felsic rock in biotite-
hornblende rich granitoid.

Fig. 7: Igneous foliation of dark minerals 
in outcrop on pluton margins.

Fig. 6: A pyroxene rich enclave is shown 
with chilled margin between it and 
gabbroic host rock.

Fig. 9: PPL and XPL views of Grizzly pluton granodiorite at 
Stop 5.

Fig. 10: PPL and XPL views of Grizzly pluton quartz 
monzodiorite at Stop 7.
 

Fig. 11: PPL and XPL views of Grizzly pluton quartz syenite at 
Stop 9.

Fig. 12: PPL and XPL views of  gneiss at Stop 10.

Fig. 13: PPL and XPL views of  Bucks Lake pluton tonalite at 
Stop 11.

Fig. 14: PPL and XPL views of Bucks Lake pluton diorite at 
Stop 13.

Fig. 17: Comparison of seven samples of the 
Bucks Lake pluton (red squares) and samples 
from other Sierra Nevada plutons.  In general, 
the Bucks Lake samples are more 
subalkaline/tholeiitic, though they still fall within 
a similar compositional range.

Fig. 15: This TAS diagram by Cox et al. (1979) 
shows where the seven Bucks Lake samples 
taken by Hietanen et al. (1973) fall 
compositionally.  It should be noted that the three 
samples of the central zone within the pluton are 
more closely related to a gabbro while the outer 
zone samples fall in the range of a diorite, and are 
therefore more mafic in general.

Fig. 16:  The seven Bucks Lake geochemical 
samples taken by Hietanen et al. (1973) plotted on 
an AFM diagram. The samples all fall within the 
Calc-alkaline series. The three samples of the 
central zone (844, 125, and 707) are less 
aluminum-rich than the outer zone samples.

Fig. 18:  This plot, 
published by Batchelor and 
Bowden (1985) predicts the 
source type of the seven 
Bucks Lake samples. They 
fall within the pre-plate 
collision zone, indicating 
that the rocks formed from 
a subduction-related melt.  
This is consistent with the 
formation of plutons in other 
regions of the Sierra 
Nevada.

Geochemical data: 
Published geochemical 
data for the Bucks Lake 
pluton from Hietanen 
(1973) were analyzed for 
information on the 
formation of the pluton and 
for comparison with the 
southern Sierra Nevada.

Thin section photos: Samples were cut into thin sections and analyzed 
through a microscope to determine rock characteristics in more detail. 


