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FOSSIL ALGAE IN LOWER DEVONIAN LIMESTONES, EAST-CENTRAL ALASKA 

By James C .  cloughl 

INTRODUCTION 

Two genera of calcareous fossil algae, Giruanella and 
Renalcis, have been identified in thin sections of rocks 
from the Ogilvie Formation located in the Charley River 
Quadrangle, east-central Alaska and a t  one locality 
in the Yukon Territory (fig. 1) .  These fossil algae 
are important paleoenvironmental indicators of shal- 
low-shelf lagoonal (Giruanella) and reef or bank-edge 
(Renalcis) deposition within a carbonate platform. 
Strata of the Ogilvie Formation were deposited during 
Early Devonian time on the southern part of the Yukon 
Stable Block (Lenz, 1972), an area of shallow-water 
carbonate sedimentation throughout much of the early 
Paleozoic. 

like clusters (fig. 3) in a fan-shaped pattern (Machielse, 
1972). 

The genus lacks diagnostic characteristics readily 
related to  living algae, and Renalcis has been referred to  
the red algae (Rhodophyta) by Vologdin (1962) and t o  
the blue-green algae (Schizophyta) by Johnson (1964) 
and Wray (1967), and is more recently considered a 
problematical blue-green algae (Machielse, 1972;  Wray, 
1977). 

Renalcis commonly grew in "voids beneath laminar 
stromatoporoids, and separately in lime-mudstone inter- 
vals" (Cheshire and Keith, 1977,  p. 30), where they 
often formed the core of  Devonian reefs. Wray (1972) 
reports that their presence indicates deposition in reef 
and bank-edge environments. The genus is reported 
from Cambrian- through Devonian-age limestones. 

CHARACTERISTICS AND PALEONTOLOGY 
DISCUSSION 

GIR VANELLA 

Giruanella consists of tubular filaments 7 t o  30 
microns in diameter entwined in loose irregular masses 
(fig. 2) and encrusting or perforating fossil fragments 
(Machielse, 1972). The filament walls are fine grained 
and dark in thin section. Differentiation of species 
within this genus is based on  wall thickness and tube 
diameter. The Giruanella filaments shown in figure 2 
have a tube diameter of  22.8 t o  26.6 microns and a wall 
thickness of 5 t o  7 microns. 

The genus Giruanella, established by Nicholson and 
Etheridge (1880), is considered a blue-green (Schizo- 
phyta) alga referred to  the Family Porostromata on  the 
basis of similar morphologic characteristics (Machielse, 
1972). 

It  commonly occurs in a lagoonal back-reef setting 
(Wray, 1972) in limestones "representing a quiet, 
slightly restricted subtidal environment" (Machielse, 
1972, p. 214). Girvanella has also been observed in 
voids between stromatoporoid skeletons in Devonian 
reefs (Konishi, 1958). It is found in rocks of Cambrian 
to  Cretaceous age. 

RENALCIS 

Renalcis consists of chambered algae ranging in size 
from 30 to 300 microns in diameter that occur in grape- 

'DGGS, College, AK 9 9 7 0 8  and Geology and Geophysics 
Program, University of Alaska. Fairbanks, AK 99701.  

Fossil Girvanella is present in some intervals of dime- 
stone from all three localities shown in figure 1 .  At 
localities 1 and 2, Giruanella occurs in association with 
abundant crinoidal debris and less commonly with 
ostracod, brachiopod, and trilobite fragments. At lo- 
cality 1 this alga occurs with the ostracod Moellerita 
canadensis (identified by R.B. Blodgett, 1978), which 
has been described in restricted paleoenvironments 
within the Ogilvie Formation by Lenz (1972). At 
locality 3, Giruanella is found in interskeletal voids 
between colonial corals and stromatoporoids. This oc- 
currence is similar t o  that  reported by Konishi (1958), 
and suggests a shelf-margin biohermal paleoenvironment. 

The fossil alga Rerzalcis is present in one interval of 
limestone from locality 2, and a single intraclast con- 
taining this genus was observed in a sample of limestone 
from locality 3. The genus occurs in a 1.8-m interval of 
Renalcis lime-mudstone capped by the tabular stromato- 
poroid Trupetostroma (identified by R.B. Blodgett, 
1978) a t  locality 2, indicating a biohermal environment 
(Cheshire and Keith, 1977). There, the limestones form 
a part of the 30-m-thick massive reef complex observed 
0.6 km t o  the southwest by Blodgett (1978). 

These genera of fossil algae are the westernmost 
recognized in upper Emsian strata of the region. Their 
presence and the associated biota that indicate a 
shelf-margin and shallow-shelf environment agree with 
the findings of Blodgett (1978) on the Ogilvie Forma- 
tion in this area. 
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Figure 1. Map showing microfossil localities in east-central Alaska (G - Girvanella, R - Renalcis) .  
Locality 1 - 1.4 km east of International Boundary i n  Yukon Territory, Canada. 
Locality 2 - NE 114 of NW 114 sec. 22 ,  T. 3 N., R.  3 3  E., Charley River A-1 Quadrangle. 
Locality 3 - Center of sec. 34, T. 4 N., R. 3 1  E., Charley River A-1 Quadrangle. 
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Figure 2. Photomicrograph of entwined Girvanella fila- 
ments in micrite (X160) 
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