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PENNSYLVANIAN FUSULINIDS FROM 

SOUTHEASTERN ALASKA 

ABSTRACT CORRELATION 

.I fusulinid fauna from the Klawak Formation and Ladrones 
Limestone of Prince of Wales Island in southeastern Alaska 
includes eight genera of fusulinids and some smaller Foramini- 
fera. The fauna is similar to faunas of Middle Pennsylvanian 
age described from north-central British Columbia in Canada, 
and from parts of central Japan. Four of the taxa are new 
including Pseudostaffella rotunda n. sp., FtisuZinella ping~tis 
n. sp., Pusulinella alaskensis n. sp,, and Puszilina flemuosa n. six 

INTRODUCTION 

PREVIOUS WORK 

The scarcity of evidence of marine rocks of Pennsyl- 
vailiaii age in Alaska was summarized by Dutro and 
Douglass (1961, p. B239). Rocks of Middle Pennsylva- 
nian age were identified in Saginaw Bay a t  the north 
end of Iiuiu Island. A t  that locality fusulinids were 
recognized along with a varied megafauna. Muffler 
(1967, p. C19) assigned these rocks to the Saginam- Bay 
Formation of Carboniferous age. 

CURRENT STUDY 

I n  1966 A. R. Armstrong collected a series of samples 
from measured sections of the Kla~l-ak Formation in 
the areas north of Craig and the Ladrones Limestone 
south of Craig, Prince of Wales Island. Samples \\-ere 
collected from every 10 feet or  less tllrough each section. 

SIGNIFICANCE OF THE FUSULINID ASSEMBLAGES 

The fusulinids represented in these samples include 
several genera characteristic of rocks of Middle Penn- 
sylvanian age and include Nankinella, Staffella, Pseudo- 
atuffe77a. Fuszilinella~, and Fw~uZi71a. The species are 
relatively primitive forms and as such do not suggest 
latest Middle Pennsylvanian age. As no fusulinids have 
been identified in this general area below or above tlle 
samples studied, no definite limits can be determined lor  
tlle age of the Klawak Formation and the Ladrones 
Limestone. 

The faunas described herein can be compared wit11 
faunas described from the For t  St. James area in central 
British Columbia, Canada, and with faunas described 
from as fa r  away as Texas in the 1J.S.A. and from cell- 
tral Jtzpan. The faunas described from central British 
Columbia by Thompson, Pitrat,  and Sanderson (1953, 
p. 545) and by Thompson (1965, p. 224) include species 
assigned to each of the genera listed above and s h o \ ~  
similarity in stage of development. As  I noted in the 
section on systematics, precise comparisons are difficult 
because of the paucity of data available for the Cana- 
dian material. 

Comparison with the Texas faunas are even more 
difficult, but there is general similarity in tlle species 
of Na?rLinelZa, ~Ttaffella, Pseudostaffella, and Fusuli~eZ- 
la. The counterpart of the Fusulilza from Alaska and 
British Columbia has not been reported so f a r  from tlle 
conterminous United States. 

Famlas from three areas in Japan ~1101~  similarities 
to the lllaskail fauna. The fauna described by Igo (1957. 
11. 167) from Fukuji in the Hida Massif of central Hon- 
shu coiltaills species of n'anJcine7la, Rtaffella, P,yeudo- 
staffella), and Fusu7i71clla resembling those from Alaska. 
The Shishidedai area on the northern edge of tlie Aki- 
yoshi Plateau in sonthern Honshu contains a fauna de- 
scribed by Toriyama (1953, p. 251,1958, p. 5) with forms 
similar t o  the n'ainkinella, Fusz6li?zella, and Fusuli?r;a 
fro111 Alaska. The faunas of the-Itadoripawn Group of 
11-estern Sllikoku described by Isllii (1958a, b ; 1962) also 
sho\~- simi1:trities to those froill Alaska. 

C'omparisons 11-ere also attempted 1vitll material from 
other parts of tlie I\-orld 11-here generally similar forms 
have been described or  illustr~ted. Among these, some 
silliilurities 11-ere recognized in material froin Spits- 
bergen (Forbes 1960, 11. 212) and from Spain (van 
Ginkel 1965, 11. 159). 
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Wherever the fusulinid faunas of Middle Pennsyl- 
vanian age hare  been studied in detail, similarities a t  
the generic level are obvious and the general character 
of the species is similar. Unfortunately, the data pre- 
sented with most of tlle faunas previously described are 
inadequate for coinparisons at  the species level. Notable 
exceptions are the inore fully documented studies by 
Ishii and van Giakel. 

LOCALITIES 

The samples are from two areas in the vicinity of 
Craig, Prince of \Tales Islaild (fig. lA,  R ) .  The sonth- 
erilmost samples arc from the Ladrones Islands, about 
7 miles south-southeast of Craig (fig. lC) ,  and the 
northernmost samples are from the area north of 
Klawak and about 8 miles north-northeast of Craig 
(fig. ID). 

Locali ty 29.-Ladrones Islat~ds, field bection 6 6 ~ 1 6  of A. I<. 
,Irtiistrong, I,aclrot~es 1,iinestone. 

f23073. Sample take11 10 f t  above the base of the exposed 
rection abore high tide. Light-gray calcarenite largely 
composed of fossil fragments in a sparry calcite matrix. 
Fragtiients of echinoderms, gastropods, and fusulinids 
are  cLoiiltnon. Tetraticxis sp., endothyrids, h7ankinella sp., 
and E'ics~clinclln pingrtis 11. sp. 

f23074. Sample taken 20 f t  above the base of the exposed 
section :~bove high tide. Tlie lithology and fauna of this 
sample is sitiiilar to that  of f23073. 

Locali ty 30.-Peratovich Island, field section 66s4B of ,I. K. 
.Irmstrong, Klawak Formation. 

f23073. Saniple talrerl from 101 f t  above the base of the 
section measured on the small peninsula trending north- 
northwest in the center of the north half see. 35, T. 72 S., 
R. 80 E., Craig (C-4) rluadrai~gle may. Ilark-gray coarse 
calcarenite largely composed of fossil fragments in a silty 
lime mud matrix. Fragments of echinoderms, brachiol~ods, 
bryozoa~~s,  gastropotls, and fusulinids are  common. 
Textulnrids, Millcrcllic sp., I\mnkincllic sp., Staffellcc sp., 
and Z'sc~rrrlostcrffclla rotcinda n. sp. 

f2:39iG. S;~ntple taken from 106 f t  abore the base of the 
sectioii : ~ t  tlie pallie locality. The lithology and fauna of 
this i:111i~le +Ire similar to that of f23975. 

Localit!! J1.-Sn~all unliatltecl islalid esposed a t  low tide be- 
tween 13eratorich lslaiid ~u11c1 tlie tilain part of Prince of Wales 
I s k n d  and about 1.5 miles north of Klawalr. Filled section 66x4C 
of A. K. Arnlstrorig, Iiln\\ ak  Forrrlation. 

fZ3077. Satnl~lc fro111 20 f t  abore the base of the section. 
Jleiliuni-gray ronrhe calcarenite composed largely of frag- 
meuts of fossils in a silty lime mud and sparry climate 
tnatris Testularids. Tctrcitcizis sl)., E'lrsuli~tclln cila8licn- 
sis 11. sp., and F I ~ s z ~ Z I ' I ~ ( L  f lext~osa 11. sp. 

f23078. Sarilple from 33 f t  above the base of the section. 
rjarlr-gree~iisll-gray calcareous siltstone ~ ~ i t h  abundant 
fossil fragments including ecl~itioderms, bryozoans, coral, 
brachiol)ods., gastropods, and fusulinids. Textularids, 
1'ctratu.ris sp., Oxazccri~tclla? sp., Fztszrlinella sp., and 
E'?csulinu sp. 

f23970. Sainple from 45 f t  above the base of tlie section. 
Jlediutri-gray coarse calcarenite with a silty to sparry 
calcite nlatrix. Fragments of echinoderms, bryozoans, 

brachipods, and ll'oraminifera. Textularids, Textratax is  
bp., erldothyrids including Brudyina sp., Pustilinella 
alaskenxis 11. sp., and Fliscclina pcxuosa n. sp. 

f23980. Sample from 65 f t  above the base a t  the section. 
Mostly a dark-greenish-gray calcareous siltstone grading 
into some calcarenite with fragments of fossils in  a sparry 
calcite matrix. Echinoderms, bryozoans, arid Fornmini- 
fera. Textularids, Bradyina sp., E'zlsuli~zclla alaskensis n. 
sp., and E'zisz6lina flexztosa n. sp. 

f23981. Sample fro111 75 f t  above the base of the section. 
Dark-gray coarse conglomeratic calcarenite with frag- 
ments of echinoderms, bryozoans, and fnsulinids. 
Fuanlinclla rrlaskcnsis 11. sp. ixnd E'as~rlina flezrtosa n. sp. 

f23082. Saml)le from 80 f t  above the bnw of the section. 
Jiediu111-gray c'onrse calcarenite with fragments of echi- 
noderms, I)rgozoans, and Foraminifera in n sparry calcite 
matrix. Testnlarids, Tetratax is  sp., Rradyina sp., and 
E1~csliZinclla alaskcnsis n. sp. 

Loculi t l~ 32.-Ledges exposed a t  low tide on west shore of 
Priilre of Wales Island about 1.5 miles north-northeast of Kla- 
\yak. Field sectinti 66x41) of A. K. Armstrong. Klnwak Fora~ation. 

f23W.  Saii11)lr froin '10 f t  above t112 base of the section. 
right-gray iiiedium-grained calcarenite with shell frag- 
ltlents in a sgarry calcite matris.  Tetratax is  sp., Rradyina 
sp.. and Fclstilinellu sp. 

f23984. Sample from 40 f t  above the base of the section. 
Light-gray fine- to medium-grained calcarenite with shell 
fragments in a, sparry calcite matrix. Endothyrids includ- 
ing 121mdyina sp. a re  present with a small I~'?isrilinella sp. 

p2398.5. Sample from 35 f t  above the base of the section. 
Jleiliutil-yellowish-gmy fiue calcarerlite with shell frag- 
meuts in a sparry ralcite ~ n a t r i s .  Endothyrids and a small 
Fusrrlinella sp. 

f23086. Sairiple from 60 f t  abore the base of the section. 
Jlediwii-gray coarse conglollirratic ralcnrenite with sub- 
rounded clasts up to an inch ;Ic2ross of other limestone 
and vo1~:111ic rocks. The riiatris is  a c.alcarenite with 
abundinlt sl~ell fr:~gments and fusulinids. Testularids, 
Tctrrctaxis sp.. Ilrcctl~inic sp.. E'1isr~lin~7ltc tr7nslb~crncsis 11. sl).. 
Frrsulitlu flcs.crosa n. sp., and Ijcedeina? 

DISPOSITION OF MATERIAL 

The specirnei~s used in this study are deposited in 
the collections of the U.S. National A111sclull (I-SKPtl). 
ancl specimen nulnbers are indicated on the plate ex- 
planations. The bulk material is filed in the 1T.S. Geo- 
logical Surrey collections a t  the 1T.S. K:ttioilal Museurn 
wider the salrlple nunhers listed for each locality de- 
scribed in the preceding scction of this report. 
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FIGURE 1.-Index maps. A. Southeastern Alaska and adjacent Canada showing area d this report (pattern&). R. Par t  of Prince 
of Wales Idand  showing the Ladrmes Islands and the Klawak area. C .  The Ladrones Islands area showing locality 29. 
D. The Klawak area showing localities 30, 31, and 32. 
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METHODS OF STUDY 

Each sample was sliced and etched lightly wibh dilute 
hydrochloric acid and coated with thinned clear lacquer. 
Samples that contained fusulinids were prepared for 
further study by making oriented thin sections of the 
fusulinids. Measurements of radius, volution height, 
half length, wall thickness, and tunnel width were made 
at eaoh hal'f volution on axial sections. Measurements of 
radius, volution height, wall thickness, and septa1 spac- 
ing were made at each half volution on equatorial sec- 
tions. 'The maximum outer diameter of the proloculus 
was measured for each specimen. 

The data obtained from these measurements, made a t  
half volutions, was converted to  equivalent values at 
standard radii by linear interpolation of values using a 
computer to determine the values a t  each standard 
radius. Thus the wall thickness for each specimen could 

1962 ; van Ginkel, 1965) enough data were provided to 
compare the specimens a t  standard rad'ii. I n  most in- 
stances data were insufficient for meaningful compari- 
son, and estimates had to  be made, often from 5llustra- 
tions of poorly oriented sections. 

PRESENTATION OF DATA 

An attempt has been made to illustrate the material 
as well as possible a t  magnifications of x 10 with se- 
lected details a t  x 50; thus the many attributes that 
cannot be adequately measured can be compared. The 
data dbtained by measurement df the specimens are too 
voluminous to be included in the report, but they are 
available on request from the author. The data sum- 
maries a t  standard radii are presented. Tables 14 give 
some of the data and the rest are presented graphically 
on figures 2-9. 

be interpolated for a radius of 0.5 mm (millimeter) for CORRELATION OF THE LOCAL SECTIONS 
instance, even though the actual measurement was a 0.43 
mm or 0.52 mm. The interpolated values of each attri- 
bute at each standard radius were summarized for each 
species in every sample. 

The standard radii were selected so that the loga- 
rithms to base 10 of adjacent radii are 0.1 apart. This 
gives about two points in each volution. The radii used 
(in millimeters) are 0.10, 0.13, 0.16, 0.20, 0.25, 0.32, 
0.40,0.50,0.63,0.T9,1.00,1.26,andsoon. 

The statistical summaries provide values commonly 
needed for making comparisons between samples. How 
these values are derived is now common knowledge, and 
formulae used are given in Simpson, Roe, and Lewontin 
(1960). The computed values include the mean, vari- 
ance, standard deviation, coefficient of variability, 
standard error of the mean, 95 percent confidence limits 
on the mean, and listing the observed maximum and 
minimum values for each attribute. 

Graphs similar to those of Douglass (1970, p. G8-G9) 
showing the mean, confidence limits on the mean, and 
total dbserved variation for each attribute plotted 
against the standard radii were prepared from these 
data. 'The form ratio (half length/radius vector) was 
also computed a t  each radius and plotted in a similar 
manner. 

When more than one sample contained the same spe- 
cies, the data were combined for bhe samples and all 
statistical values recalculated and replotted. Two Sam- 
ples were assumed to contain the same species if speci- 
mens were of the same genus and all their measurable 
attributes when compared at standard radii were 
similar. 

Comparisons with previously named or descliibed spe- 
cies were more difficult. I n  some instances (Ishii 1958a,b, 

The samples studied from the four measured sec- 
tions can be assigned relative positions even though 
sample localities are not directly connected. Locality 29 
is isolated from more closely associated localities 30-32. 
The fauna of locality 29 is older than that of localities 
31 or 32 and is probably younger than that of locality 
30, 'but the evidence on this point is not conclusive. The 
fauna of locality 29 is not found between localities 30 
and 31, but i t  may be present in the rocks forming 
the floor of Klawak Inlet. There is good correlation 
between localities 31 and 32, in spits of some uncer- 
tainties. Field data suggest that the section at locality 
32 is a continuation of that at locality 31. It is possible, 
however, that the two sections overlap. The specimens 
of Fusulinelb alaskem& n. sp. in sample B3979 from 
locality 31 are most similar to those from sample f23986 
of locality 32. On the other hand, the only sample that 
yields Beedeim? sp. is f23986, the top sample a t  locality 
32. This may indicate a slightly younger age for this 
sample. 

The local section is represented by locality 30 a t  
the base followed in ascending order by locality 29, 
locality 31 and locality 32. Localities 31 and 32 may 
overlap in part. 

SYSTEMATIC DESCRIPTIONS 

Genus TETRATAXIS Ehrenberg, 1854 

Tetrataxis sp. 

Plate 1, figures 1-3 

Specimens referred to this genus are present in most 
samples used in this study. The examples illustrated 
are representative. 
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Genus BRDYINA von Xoller, 1878 

Bradyina sp. 

Plate 4, figure 1 

Fragmental specimens referred to  this genus were 
recognized in several collections at localities 31 and 32. 
The example illustrated is representative. 

Endothyrid, undet. 

Plah 1, figures 4 ,5  

The specimens illustrated from locality 29 are 
assigned to the family Endothyridae. They may be the 
inner volutions of a larger form, but no large en- 
dothyrids were recognized in these samples. 

Genus OZAWAINELLA Thompson, 1935 

Oeawainella? sp. 

Plate 4. figures 2. 3 

The specimens referred with question to this genus 
show considerable resemblance to Nartkitlella sp. de- 
scribed below, but the wall is not recrystallized. The 
significance of the preservation is not understood, but 
is considered to involve the original wall material. The 
specimens from locality 31 are similar to those illus- 
trated as Oaawainella hrakhovensis Manukalova (in 
Rauser-Chernoussova and others, 1951, p. 135) but the 
resemblance may be due primarily to  the oblique way 
in which both specimens were cut. 

Genus MILLERELLA Thompson, 1942 

Millerella sp. aff. M. marblensis Thompson, 1942 

Plate 2, figures 2, 3. 

ab. MiZEereEla marblensis Thompson, 1942, p. 405-407, pl. 1, 
figs. 3-14. 

Discussion.-The specimens illustrated are represen- 
tative of the Millerella found in sample f23975 in associ- 
ation with Nankinella, Staffella, and Pseudostafella. 
The size, shape, and degree to which coiling is evolute fit 
well into the range reported by Thompson (1942, p. 405 ; 
1948, p. 76). 

Genus STAFFELLA Ozawa, 1925 

Staffella sp. aff. S. powwowensis Thompson 1948 

Plate 2, figure 1 

aff. Staffella powwowensi* Thompson, 1918, p. 78-79, p1. 
25 fig. 7-12. 

Discussion.-The specimen illustrated is closely sim- 
ilar to the specimen illustrated as figs. 10-11 on plate 
25 by Thompson (1947) and is also apparently similar 
to the holotype, illustrated mostly as a drawing. Not 

enough is known about this genus for one to be able ko 
distinguish species a t  the present time. The Alaskan 
specimen probably cannot be distinguished from the 
forms described from Powwow Canyon, Tex. The 
Texas form was found in association with Millerella, 
Nadcinella, and Profumlinellu. The Alaska form was 
found in sample f23975 with MillereUa, Nankinella, and 
Pseudostaff elk. 

Genus NANKINELLA Lee, 1933 

Nankinella sp. 

Plate 1, figures 6 2 2  

Dingnosis.-Small, discoidal, planispiral, with 
broadly angular periphery throughout and umbilicate 
axial regions. Wall structure indistinct, apparently with 
three layers. 

Description.-The spiral form is normal negative to 
negative with the diameter increasing rapidly through 
the early stages and less rapidly near maturity. The 
shape is discoidal throughout with a broadly angular 
periphery and an umbilicate axis. The chamber height 
is greatest equatorially and diminishes gradually 
toward the axis. The form ratio increases gradually 
from around 0.44 in the inner volutions to about 0.5 in 
the outer volutions. The proloculus varies in size. The 
few specimens cut through the proloculus show a range 
from about 60 to 100 microns, but smaller prolocular 
diameters are suggested in some of the sections. 

The wall structure is indistinct and is probably recrys- 
tallized. I n  some specimens the wall appears to be com- 
posed of two dark layers with a lighter layer in between. 
I11 other sections it seems to have one dark layer with 
lighter layers above and below. The thickness is diffi- 
cult to determine, as the wall is irregular and indistinct. 

The septa are unfluted, closely spaced, and inclined 
anteriorly. The tunnel occupies most of the equatorial 
peripheral area of each volution. Parachomata are 
developed a t  each septum but they do not join to form 
true chomata. 

Comparisons and remarks.-The small number of 
specimens available for this study precludes satisfactory 
description or comparison with other members of the 
genus. Unfortunately no species in this genus has been 
adequately described. The forms from Alaska resemble 
N. plummeri Thompson (1947, p. 155) from the Marble 
Falls Limestone of Texas and N. spp. of Thompson, 
Pitrat, and Sanderson (1953, p. 547) from central 
British Columbia. The Alaskan forms are more tightly 
coiled than the Texas or Columbia forms, but one cannot 
assess the significance of this without knowing the 
limits of variability in the described forms. 
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Distribution.-Nankimlla sp. is associated with 
Fusulinella pinguis n. sp. in samples f23973 and f239'74. 
Other associated forms include Tetrataxis sp. (pl. 1, 
figs. 1,2) and endothyrids (pl. 1, figs. 4, 5). Rare speci- 
mens of Nunkinella sp. are noted in f23975 associated 
with Jlillerella sp., Staffella sp., and Pseudostaffella 
rotunda 11. sp. 

Genus PSEUDOSTAFFELLA Thompson, 1942 

Pseudostaffella rotunda n. sp. 

Plate 2, figures 4-21 

negative (fig. 2) with a tendency for an individual to 
increase in diameter rapidly at  first and to grow less 
rapidly in the later stages. This is also expressed in 
figure 3 which shows the increase in volution height to 
be regularly arithmetic throughout most of the growth. 

The length increases slowly relative to the radius 
(fig. 3). Note how closely similar the specimens are in 
this attribute. The form ratio increases in the early 
stages of growth and then gradually decreases (fig. 3). 
Individual specimens may develop a maximum form 
ratio of 1, but the mean form ratio is always less than 1. 

Coiling starts in one plane but after 1 to 1% volu- 
Diagnosis.-Shell small, globular with slightly um- tions t he  axis rotates approximately 90" so that the 

bilicate poles, the first 1-2 whorls at right angles to third and subsequent volutions are at right angles to the 
later whorls, septa plane, chomata relatively small and juvenarium. 
asymmetrical. The proloculus ranges in outer diameter from 3@ to 

Description.-Summaries of the numerical data are 75 microns (fig. 3) with most specimens falling in the 
given in table 1. The spiral form is negative to normal range of 50-60 microns. 

FIGURE 2.--!Phe spiral form of P8eudo8taffeZla rotunda n. sp. s ) h m  by a plot d radius vador on a logarithmic scale against 
volution intervals cm an arithmetic scale. Six specimens from samples f23W5 and f a 7 6  are reprewnted. 
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TABLE 1.-Summary numerical data for Pseudostaffella rotunda n . s p  . 
[The data are presented at standard radii . All numbers are expressed in exponential notation . The number of digits recorded does not imply degree of accurac~l 

Character 
Number Coefflcient Standard 

of Mean Variance Standard of error of 
s~ecimens deviation variability the mean 

Radius vector ................................................................... 35 ~ . o ~ E - o I .  ............................................................... 
Half length ...................................................................... 6 7.8333-02 3.7673-04 1.941 3-02 2.4783+01 7.9233-03 
Volution height .................................................................. 35 3.9343-02 6.2533-05 7.9073-03 2 . OlOE+ 01 1.3373-03 
Wall thickness ................................................................... 12 8.7503-03 2.3883-06 1.5453-03 1.7653+01 4.4593-04 
Tunnel width ................................................................... 11 4.4003+01 1 . 0 6 8 ~ + 0 ~  1.033~+01 2.3493+01 3.1163+00 
Septa1 spacing- ................................................................ 10 4.0003+00 4.4443-01 6.6673-01 1.6673+01 2.1083-01 
Half lengthlradius vector ................................................ ..:.. 6 7.8333-01 3.7673702 1.9413-01 2.4783+01 7.9233-02 ... 

Radius vector .................................................................. 35 1.305~-01 ................................................................ 
Half length ...................................................................... 8 1.1753-01 1.0713-04 1.0353-02 8.8093+00 3.6603-03 
Volution height- ................................................................ 35 4.9433-02 6.1613-05 7.8493-03 1.5883+01 1.3273-03 
Wall thickness .................................................................. 26 9.1923-03 1.7623-06 1.3263-03 1.4443+01 2.6033-04 
Tunnel width ................................................................... 16 5.68034-01 1.4673+02 1.2113+01 2.1333+01 3.1283+00 
Septa1 spacing ................................................................... 15 4.6673+00 8.0953-01 8.9973-01 1.9283+01 2.3233-01 
Half lengthlradius vector ........................................................ 8 9.038E-01 6.3403-03 7.9623-02 8.8093+00 2.8153702 

Rad ius vector ................................................................... 36 1.600~-01 ................................................................ 
Half length ...................................................................... 13 1.5543-01 3.6033-04 1.898 3-02 1.2223+01 5.2643-03 
Volu tion height ................................................................. 35 5.7573-02 5.2963-05 7.2773-03 1.2643+01 1.2303-03 
Wall thickness ................................................................... 32 9.9693-03 1.3883-06 1.177E -03 1.1813+01 2.0813-04 
Tunnel width ................................................................... 16 7.2003+01 1.4043+02 1.1853+01 1.6463+01 2.9623+00 
Septa1 spacing ................................................................... 17 5.4123+00 ~ .OO~E+OI  I.WE+W 1.855Ef 01 2.4343-01 
Half le ngthlradius vector ......................................................... 13 9.7123-01 1.4073-02 1.1863-01 1.22234-01 3.2903-02 

Radius vector ................................................................... 36 2.0003-01 ................................................................ 
Half length ...................................................................... 14 1.979 3-01 4.6433-04 2.1553-02 1.0893 4-01 5.7593-03 
Volution height ................................................................. 36 7.2673-02 7.1833-05 8.4753-03 1.1663+01 1.4133-03 
Wall thickness ................................................................... 35 1.1693-02 2.9873-06 1.7283-03 1.479E-k 01 2.9213-04 
Tunnel width ................................................................... 16 9.1403+01 2.17834- 02 1.476Ef 01 1.6153+01 3.8113+00 
Se ptal spacing ................................................................... 19 6.2113+00 ~.ISSE-O~ 7.873~-01 1.2683+01 1.8063-01 
Half lengthlradius vector ........................................................ 14 9.8933-01 1.1613-02 1.0773-01 1.089E+Ol 2.8793-02 

Radius vector ................................................................... 36 2.5003-01 ................................................................ 
Half length ...................................................................... 14 2.4293-01 2.989 3-04 1.7293-02 7.119E+00 4.6213-03 
Volution height ................................................................. 36 8.656 3-02 6.4433-05 8.027 3-03 9.2733+00 1.9383-03 
Wall thickness ................................................................... 35 1.3203-02 3.1653-05 1.7793-03 1.3483+01 3 . WE-04 
Tunnel width ................................................................... 11 1.2773+02 5.9723+02 2.44434-01 1.9133+01 7.3683+00 
Septa1 spacing .................................................................. 20 7.500E+00 1.316E+M) 1.1473+00 1.5293+01 2.5653-01 
Half lengthlradius vector ........................................................ 14 9.714 3-01 4.7823-03 6.9163-02 7.119E+00 1.8483-02 

Radius vector ................................................................ 33 3.2003-01 ................................................................... 
Half length ...................................................................... 13 2.969 3-01 5.7313-04 2.3943-02 3.062Ei-00 6.6393-03 
Volution height ................................................................. 33 1.082 3-01 6.6003-05 8.1243-03 7.5063+00 1.4143-03 
Wall thickness ................................................................... 32 1.5193-02 5.3193-OG 2.30.53-03 1.5133+01 4.0773-04 
Tunnel width ................................................................... 5 1.5643+02 3.1733+03 5.6333+01 3.6023+01 2.5193+01 
Septal spacing 18 9.2223+00 2.0653+00 1.4373+00 1.5583+01 3.3873-01 ................................................................... 
Half lengthlradius vector ........................................................ 13 9.2793-01 5.596 3-03 7.4813-02 8.0623+00 2.0753-02 

................................................................ Radius vector ................................................................... 22 4.0003-01 
Half length ...................................................................... 8 3.725 3-01 5.9293-04 2.4353-02 6.5373+00 8.60QE-03 
Volution height ................................................................. 22 1.3063-01 1.099E-04 1.0483-02 &0233+00 2.2353-03 
Wall thickness ................................................................... 22 1.7593-02 5.968 3-06 2.443 3-03 1.3893+01 5.2083-04 
Septa1 spacing ................................................................... 12 1.108E+01 7.7203+00 2.778Ei-00 2.5073+01 8.0213-01 
Half lengthkadius vector.. ...................................................... 8 9.312 3-01 3.705 3-03 6.0873-02 6.5373-i-00 2.1523-02 

Radius vector ................................................................... 9 5.0003-01 ................................................................ 
Half length ...................................................................... 3 4.5333-01 2.3333-04 1.528 3-02 3.3703+00 8.8193-03 
Volution height ................................................................. 9 1.5123-01 2.3273-04 1.5253-02 1.009E+01 5.0853-03 
Wall thickness ................................................................... 8 1.837 3-02 1.0553-05 3.2493-03 1.7683+01 1.1493-03 
Septa1 spacing ................................................................... 4 1.4753+01 7.5833+00 2.7543+00 1.8673+01 1.3773+00 
Half lengthkadius vector ........................................................ 3 9.067E-01 9.3333-04 3.0553-02 3.3703+00 1.7643-02 

The character of the wall is not altogether clear . I n  
some parts of the shell it is composed of tectum and 
diaphanotheca alone. but in other parts tectoria are 
developed . The wall thickness (fig . 3) increases gradu- 
ally from about 9 microns to  just over 20 microns . These 
measurements taken on equatorial sections are of tectum 
and diaphanotheca . The tectoria are generally restricted 
to the vicinity of the septa . 

The septa are plane . The septal spacing increases 
arithmetically to about 150 microns in large specimens 
(fig . 3) . The spacing is not regular, however, and the 
last few chambers are commonly widely spaced . The 
septa thicken toward their bases in the vicinity of the 
tunnel . 

The tunnel is well defined and generally less than half 
the volution height . The width is variable (fig . 3) and 

tends to increase rapidly . It is bounded by relatively 
small asymmetrical chomata that may appear large in 
some sections where they coincide with the septal plane . 

Comparisons and remarks.-These specimens belong 
to a group of medium-sized Pseudostaffellas interme- 
diate in character between PsedostaffeZla antiqua 
(Dutkevich) and P . sphaeroidea (M'oller) . They differ 
from P . antiqua in being larger and possibly in regu- 
larity of coiling . Unfortunately, orientation of sections 
is a problem with these forms; hence, i t  is difficult to 
make comparisons based on the published data . Closely 
similar forms include the following: P . cf . P . antiqua 
(Dutkevich) of Forbes 1960 from the lower part of the 
Passage Reds in Spitsbergen ; the specimens described 
by Forbes have smaller proloculi, do not attain the size 
of the Alaska specimens, and have smaller chomata . 
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P. k a n u m i  Igo, 1957 from the lowest part of the Ichi- 
iiotani Formation in central Japan; the specimens 
described are a little smaller and have a larger form 
ratio than those from Alaska. P. sandemoni Thompson, 
1965 from the Fort St. James area in British Columbia, 
Canada ; the specimens described by Thompson are 
smaller, less regularly coiled, and less round than the 
specimens from Alaska. 

J la te~iul  studied.-The description and ill~lstrations 
are based on samples f23975 and f23976 in which Pseu- 
dostafelZu is common and is associated with rare 
Millerella, Nunkinella, Xtaffella sp., and possible Cli- 
nzacamminu sp. Thirty-six oriented sections were meas- 
ured, and many other specimens in 60 thin sections were 
used to describe this species. No larger fusulinids were 
found in the section sampled on Peratovich Island. 

Designation of types.-The specimen illustrated on 
plate 2 as figures 4a and 4b is designated the holotype. 
The other specimens studied are paratypes. 

Genus FUSULINELLA Moller, 1877 

Fusulinella pinguis n. sp. 

Plate 3, figures 1-28 

Diagnosis.-Shell small, attaining lengths around 2.5 
mm and widths around 1.5 mm in %bout five volutions. 
The shape is inflated fusiform with convex to concave 
lateral slopes and bluntly pointed poles. The coiling is 
relatively loose and the septa nearly straight with some 
secondary deposits extending poleward from the 
chomata. 

Descrr;ptio~t.-Summaries of the numerical data are 
given in table 2. The spiral form is normal to normal 
negative, with a tendency to be positive in the early 
stages so that the whole cnrvc is weekly sigmoidal 
(fig. 4) .  The diameter increase is shown in the plots for 
height of volution (fig. 5) and i t  is apparent that the 
height increases rapidly iii the inner volutions and then 
increases less rapidly in the outer volutions. 

FIGURE D.-The spiral form of Fzisulinella pinguis 11. sp. shown by a plot of radius rector on a logarithmic scale against volution 
intervals on a n  arithmetic scale. Nine specimens from samples f23'373 and f23974 are represented. 
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0 0.50 1.00 

RADIUS VECTOR. IN MILLIMETERS 

RADIUS VECTOR, IN MILLIMETERS DIAMETER OF PROLOCULUS, IN MICRONS 

FIGURE 6.-Summary graphs for Fusulinella pinguis n. sp. The mean (o-o), and maximum and minimum (+-+) are  shown 
half length, volution height, wall thickness, septa1 spacing, a t  each standard radius. The numerical values for the means 
form ratio, and tunnel widbh are each plotted against the and confidence limits and the number of specimens an which 
radius vector. This shows the changes for each character each is based are  girell in table 2.  The diaxneters of ~rolocllli  
during the ontogeny. The mean ( * ) ,  confidence limits on the are plotted against the number of specimens. 
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TARLE 2.-Summary numerical data for Fusulinella pinguis n . s p  . 
[The data are presented at standard radii . All numbers are expressed in exponential notation . The number of digits recorded does not imply degree of accuracy.] 

Character 
Number Standard Coefficient Standard 

of Mean Variance deviation of error of 
specimens variability the mean 

................................................................ Radius vector ................................................................... 56 1.0003-01 
Half length ..................................................................... 34 1.2153-01 5.5843-04 2.3633-02 1.9453+01 4.0633-03 
Volution height ................................................................. 56 3.757 3-02 4.112E-05 6.4133-03 1 7 n 7 E I n l  I ~ K ~ Q R - M  .. .....- "- 
Wall thickness.. ................................................................ 22 8.0913-03 2.9443-06 1: 7163-5  2.1213+6i 3 . 6583-04 
Tunnel width ................................................................... 31 3.7293+01 7.0483+01 8.3953+00 2.2513+01 1.5083+00 
Septa1 spacing .................................................................. 21 3.667E-k 00 9.3333-01 9.6613-01 2.635Ef01 2.1083-01 
Half lengthlradius vector ........................................................ 34 ~~~~~~~00 5.5843-02 2.3633-01 1.9453+01 4.0533-02 

Radius vector ................................................................... 63 1.3003-01 ... 
Half length ..................................................................... 39 1.6673-01 
Volution height ................................................................. 63 4.7843-02 .. 
Wall thickness.. ................................................................ 36 9.3063-03 
Tunnel width ................................................................... 37 4.9513+01 
Septa1 spacing. ................................................................. 24 4.2923+00 
Half lengthlradius vector ........................................................ 39 1.2823+00 

Radius vector ................................................................... 64 1.6003-01 . . 
Half length ..................................................................... 39 2.297 3-01 
Volution height ................................................................. 64 5.7583-02 
Wall thickness... .............................................................. 52 1.0293-02 
Tunnel width ................................................................... 37 6.2973+01 
Septa1 spacing .................................................................. 25 5.0403+00 
Half lengthlradius vector ........................................................ 39 1.4363+00 

Radius vector ................................................................... 64 2.0003-01 ... 
Half length.. ................................................................... 39 3.1053-01 
Volution height. ................................................................ 64 7.0233-02 
Wall thickness.. ................................................................ 60 1.140R-02 

............. 
4. 7463 -02 
1 MRR-M 

Tunnel width ................................................................... 37 8 %53+01 
Septa1 spacing ................................................................... 25 6.000EfW 
Half length/radius vector ......................................................... 39 1.553Ef00 

Radius vector ................................................................... 64 2.500 3-01 . 
Half length ...................................................................... 39 3.9903-01 
Volution height ................................................................. 64 8.7773-02 
Wall t hickness .................................................................. 64 1.2693-02 
Tunnel width ................................................................... 35 1.0693+02 
Septa1 spacing ................................................................... 25 7.4403+00 
Half lengthlradius vector ........................................................ 39 1.596Ef00 

Radius vector ................................................................... 64 3.2003-01 ... 
...................................................................... Half length 39 5.2183-01 

Volution height ................................................................. 64 1.041iR-01 
Wall thickness ................................................................... 64 1.473%-02 
Tunnel width ................................................................... 30 1.4553+02 
Septa1 spacing ................................................................... 25 8.560Ef00 
Half lengthlradius vector ........................................................ 39 1.631Ef00 

Radius vector ................................................................... 58 4.0003-01 ... 
Half length ...................................................................... 36 6.6223-01 
Volution height ................................................................. 58 1.2673-01 
Wall thickness ................................................................... 58 1.6983-02 
Tunnel width ................................................................... 23 2.0113+02 
Septa1 spacing ................................................................... 22 1.009Ef 01 
Half lengthlradius vector ........................................................ 36 1.631Ef00 

Radius vector ................................................................... 
Half length ...................................................................... 
Volution height ................................................................. 
Wall thickness ................................................................... 
Tunnel width .................................................................... 
~ ~ 

Septa1 spacing ................................................................... 
Half lengthlradius vector ........................................................ 

Radius vector .................................................................. 29 6.3MR-01 .......... 
Half length ...................................................................... 17 9.6293-01 
Volution height.. ............................................................... 28 1.8563-01 
Wall thickness .................................................................. 26 2.0583-02 
Septa1 spacing ................................................................... 12 1.808E+01 
Half length/radius vector ........................................................ 17 1.5283+00 

................................... Radius vector ................................................................... 6 7.900E-01 
Half length ...................................................................... 3 1.0633+00 8.6333-03 9.2383-02 
Volution height ................................................................. 6 2.1973-01 4.1033-04 2.0263-02 
Wall thickness ................................................................... 6 2.1173-02 9.3673-06 3 . 061E-03 
Septa1 spacing ................................................................... 3 2.0673+01 3.433Ef01 5.8593+00 
Half lengthlradius vector ........................................................ 3 1.346E-t 00 1.3673-02 1.1693-01 

The length increases logarithmically in relation to 
the diameter in the smaller part of the test; i t  increases 
more slowly in the larger parts (fig . 5) . The plot of the 
form ratio a t  various radii (fig . 5) shows the rapid 
increase and then gradual decrease during growth . 

The proloculus ranges in outer diameter from about 
30 to 180 microns with most specimens fairly evenly dis- 
tributed in the 60-120 micron range and only 14 speci- 

mens falling outside that range (fig . 5) . A few micro- 
spheric forms were found . 

The wall thickness in the small parts of the shell 
increases regularly and arithmetically in relation to 
the radius; it increases less rapidly after specimens at- 
tain a radius of about half a millimeter (fig . 5) . The 
maximum thickness recorded was 30 microns . The 
measurements were all made in the equatorial area and 
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did not include secondary deposits of the kind shown in 
fig. 17b, pl. 3. The wall appears to thin toward the poles, 
but no measurements were made. The wall has a tectum, 
a well-defined diaphanotheca, and generally a well- 
defined thin inner tectorium. Development of an outer 
tectorium or  other secondary deposits is discontinuous 
and commonly confined to areas a t  the base of the septa. 

The septa are plane or only slightly fluted toward the 
poles. They are spaced rather regularly, and the spacing 
tends to increase arithmetically with increasing radius 
(fig. 5). The septa tend to thicken in the vicinity of the 
tunnel. 

The tunnel is well defined and generally about half 
the height of the volution. It increases rapidly in width 
with increasing radius (fig. 5) and is bounded by asym- 
metrical chomata that may overhang the tunnel. The 
distinction between chomata, as such, and thickening 
of the septa in the tunnel area is not clear. Where the 
plane septa are intercepted by the section (pl. 3, figs. 6b, 
27) there is a suggestion of axial filling, but this is not 
true axial filling. 

Comparisons and remarks.-Fusulinella pinguh n. 
sp. is similar in many respects to the general group of 
P. bocki Moller, 1878. The size and shape, the generally 
straight septa, the narrow tunnel with well-developed 
chomata, and the wall structure all lend similarity to 
the general group that includes at least the following 
named forms: F. bocki Moller 1878, p. 104; F.  bocki 
timanica Rauser 1951, p. 224 (in Rauser-Cherroussova 
and others, 1951) ; F.  jamesens& Thompson, Pitrat, and 
Sanderson 1953, p. 548; F. simplicata Toriyama 1958, 
p. 36 ; P. simplicata simpzicata Toriyama of Ishii 1962, 
p. 15; P. pygmaea Ishii 1962, p. 19; F. bocE bocki 
Moller of Ishii 1962, p. 22; F. bocki rotunda Ishii 1962, 
p. 24; F.  bocki biconiformis Ishii 1962, p. 25 ; F. pandae 
Ginkel1965, p. 149 ; F. maldrigensis Ginkel1965, p. 150 ; 
F. ex g r  bocki Moller of Ginkel 1965, p. 159; and F.  
alaskensis n. sp. described below. 

Numerical data for a detailed comparison are avail- 
able for some of the forms within this group. Using 
these data, the author made interpolations to facilitate 
comparisons at standard radii. The wall thickness of P. 
pinguis is consistently thinner than that of any of the 
above forms with no overlap in the outer volutions of 
most specimens. The most similar form in this respect is 
F. pygmaea Ishii in which, although the wall is consist- 
ently thicker, there is some overlap in the total range 
of thickness. 

The form ratio (half length/radius vector) in F. 
pinguis is smaller than for most of this group. The 
specimens described by Ishii 1962 as P. bocki bocki, P. b. 
rotunda, and P. b. biconiformis have a smaller mean 
form ratio than F. pinguis with some overlap in the 

total range. The greatest similarity in all characters 
studied is to F. bocki bocki of Ishii, but the greater wall 
thickness in that form distinguishes i t  without difficulty. 
Comparisons with P. alaskensis n. sp. are given under 
that species. 

Material studied.-F. pinguis n. sp. is common in 
samples f23973 and f23974 a t  locality 29 where it is 
associated with Tetratmis sp., endothyrids, and 
Na&inella sp. Sixty-four oriented sections were meas- 
ured, and many other specimens in 91 thin sections were 
used to describe this species. 

Designation of types.-The specimen illustrated on 
plate 3 as figures la-b designated the holotype. The 
other specimens studied are paratypes. 

Fusulinella alaskensis n. sp. 

Plate 4, figures 4 3 0  ; Plate 5, figures 1-8 ; Plate 6, figures 1-15 

Diagnosis.-Shell small, attaining lengths around 4 
mm and ~vidths around 2 mm in about 6 volutions. The 
shape is fusiform with irregular to concave lateral 
slopes and bluntly pointed poles. The coiling is rela- 
tively loose and the chambers relatively open with little 
secondary filling and small chomata. 

Description.-Summaries of the numerical data are 
given in table 3. The spiral form is normal to normal 
negative increasing regularly through the early volu- 
tions and increasing only slightly less in the outer vo- 
lutions (fig. 6.). The pattern for the increase in height 
of volution for combined sample~s of this species is 
shown in figure '7 where i t  is seen that the increase is 
quite regular throughout most of the growth. 

The length increases logaritl~mically in relation to the 
diameter. Figure 7 shows a straight-line plot of log 
half lengths against radius vector. Note that the spread 
is narrow throughout, indicating a close homogeneity 
in specimens from the seven samples. 

The form ratio increases rapidly in the early stages 
of growth and then remains almost constant (fig. 7). 
The shape is fusiform throughout, with a tendency to 
develop concave lateral slopes even in some of the early 
volutions. 

The proloculus ranges in outer diameter from about 
50 to 130 microns in the megalospheric specimens. More 
than a third of the specimens are in the 75 to 90 micron 
range (fig. 7), and the rest fall about equally to each 
side of this central cluster. Several microspheric juve- 
naria were found with proloculi about 25 microns in 
diameter. Some specimens with larger proloculi seem 
intermediate in form with the initial chambers a,t an 
angle to the adult chambers (pl. 5, fig. 3, 8). 

The wall thickness increases regularly as shown in 
figure 7. The maximum thickness recorded was 32 mi- 
crons. All measurements were taken from the equatorial 
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VOLUTION INTERVALS 

FIGURE 6.--The spiral form of FusulineZla alaskensis n. sp. shown by a plot of radius vector on a logarithmic scale against 
volution intervals m an arithmetic scale. Ten specimens from samples f23977, f2W9,  and f23986 are represented. 

area and, although the wall appears to thin gradnally 
toward the poles no measurements were taken in that 
area. The wall has a tecturn and well-defined diaphano- 
theca (pl. 5) and thin, irregular tectoria, mostly in the 
vicinity of the septa. 

The septa tend to be plane or slightly fluted and are 
spaced rather regularly throughout most of the shell. 
The septa1 spacing increases arithmetically in- 
creasing radius (fig. 7). The septa are thickened to 
wedges or bulbs by secondary deposits in the vicinity 
of the tunnel and chomata. 

The tunnel is well defined by the chomata. It is gen- 
erally low, extending less than half the height of the 
chambers. It tends to be straight or oilly slightly ir- 
regular and increases rapidly in width (fig. 7.). The 
bounding chomata are small and tend to be symmetrical. 
Where the plane of the septa coincides or nearly coin- 
cides wit11 the plane a t  the section, the chomata appear 
to be more massive and asymmetrical because of the ex- 
tension of secondary deposits along the septa (pl. 5. 
figs. 1,2,6). 

Comparisons and remarks.-Ftcsulinella alaskensis 
11. sp. somewhat resembles the forms listed in the dis- 
cussioil of F. pinguis 11. sp., but increases inore rapidly 
in length than most of those forms and, therefore has 
a larger form ratio. One exception is F. simplicata 
Toriyama 1958, p. 36. The specimens measured by Tori- 
yama have a large, though variable, form ratio, and 
the four specimells have a consistently higher mean 
than F. alaskemis. This is in contrast with the several 
subspecies of F. simplicata described by Ishii (1962) 
from Shikoku. 

Other species with which F. alaskensis may be com- 
pared are: P. iyoeqzsis Ishii 1962, p. 14, which has the 
same general shape but a thicker wall and smaller form 
ratio; F. thompsoqli Skimler and \Tilde 1954, p. 797, 
which has less concave lateral slopes, more strongly 
fluted septa, and a much thicker wall; and F.  peruana 
Dunbar and Ne\vell 1946, p. 486, which is similar to 
8'. thompsoni but has a slightly larger form ratio and 
an eve11 thicker wall at maturity. Comparison between 
P. pinguis 11. sp. and F.  alaskensis 11. sp. shows that the 
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RADIUS VECTOR, IN  MILLIMETERS DIAMETER OF PROLOCULUS. IN MICRONS 
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FIGURE 7.-Summary graphs for Ftiszctinella alaskensis n. sp. mean ( 0 - O ) ,  and maximum and minimum (+-+) are  shown 
The half length, volution height, wall thickness, septa1 srpacing a t  each standard radius. The numerical values for the means 
form ratio, and tunnel width a re  each plotted against the and confidence limits and the number of specimens on which 
radius vector. This sho\v,s the changes for each character each is based are  given in table 3. The diameters of proloculi 
during the ontogeny. The mean(*) ,  confidence limits on the are  plotted against the number of specimens. 
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TABLE 3.-Summary nume~ical data for Fusulinella alaskensis n . sp . 
[The data are presented at standard radii . All numbers are expressed in exponential notation . The number of digits recorded does not imply d e g w  of accuracy] 

Character 
Number Standard Coefficient Standard 

of Mean Variance deviation of error of 
specimens variability the mean 

Radius vector ................................................................... 77 1.0003-01 ... 
Half length ..................................................................... 60 1.4083-01 
Volution height ................................................................. 77 3.8003-02 
Wall thickness ................................................................... 5 8.4003-03 
Tunnel width ................................................................... 60 3.2553+01 
Septa1 spacing ................................................................... 17 4.2123+01 
Half length/radius vector ........................................................ 60 1.4083+00 

Radius vector ................................................................... 78 1.3033-01 ................................................................ 
Half length ...................................................................... 60 1 . WE-01 7.129E-a! 2.6703-02 1.34134-01 3.4473.43 
Volution height.. ............................................................... 78 4.6813-02 3.3303-05 5.771 3-03 1.2333+01 6.534E-04 
Wall thickness ................................................................... 28 9.2863-03 1.645E-06 1.2433-03 1; G 9 ~ + 0 1  2; 349~-04 
Tunnel width ................................................................... 60 4.07534- 01 8.6363+01 9.293EC00 2.28034-01 1 . MOE+W 
Septal spacing ................................................................... 18 4.817E-t 01 1.3643+02 1.168Ef 01 2.4253+01 2.753E4-00 
Half length/radius vector ........................................................ 60 1.6323+00 4.2183-02 2 . 0643-01 1.3413+01 2.6513-02 

Radius vector ................................................................... 78 1 . 6003-01 .. .......................................................... .... 
Half length ...................................................................... 60 2.6633-01 1.2253 -03 3 . MX)E-02 1.31934-01 4.619E -03 
Volution height ................................................................. 78 5.7093-02 4.2453-05 6.515E-03 1.141Ef 01 7.3773-04 
Wall thickness ................................................................... 48 1.015E-02 8.6063-07 9.2213 -04 9.090E+00 1.3313 -04 

.................................................................. Tunnel width 60 5.413E+01 1.163E+02 1.074EC01 1 . QR4E4-01 1.3863+00 
Septa1 spacing .................................................................. 18 5.683E+Ol 1.7763+02 1.333~i-01 2 345E+01 3: ~GE+M) 
Half lengthlradius vector ........................................................ 60 1.6583+00 4.7863-02 2.188E-01 1.319E-l-01 2.8243-02 

Radius vector ................................................................... 
Half length ...................................................................... 
Volntion height ................................................................. 
Wall thickness ................................................................... 
Tunnel width ................................................................... 
Sep tal spacing ................................................................... 
Half length/radius vector ....................................................... 

Radius vector ................................................................... 
Half length ...................................................................... 
Volution height ................................................................. 
Wall thickness ................................................................... 
Tunnel width ................................................................... 
Septa1 spacing ................................................................... 
Half length/radius vector ........................................................ 

Radius vector.. ................................................................. 
Half length ...................................................................... 
Volution height ................................................................. 
Wall thickness ................................................................... 
Tunnel width ................................................................... 
Septa1 spacing- ................................................................. 
Half length/radius vector ........................................................ 

Radius vector. .................................................................. 
Half length ...................................................................... 
Volution height. ................................................................ 
Wall thickness ................................................................... 
Tunnel width ................................................................... 
Septa1 spacing ................................................................... 
Half lengthlradius vector ........................................................ 

Radius vector ................................................................... 
Half length ...................................................................... 
Volution height ................................................................. 
Wall thickness ................................................................... 
Tunnel width ................................................................... 
Septal spacing ................................................................... 
Half lengthlradius vector ........................................................ 

Radius vector ................................................................... 
Half length ...................................................................... 
Volution height ................................................................. 
Wall thickness ................................................................... 
Tunnel width ................................................................... 
Septa1 spacing ................................................................... 
Half lengthlradius vector ........................................................ 

Radius vector ................................................................... 37 7.9003-01 ................................................................. 
Half length ...................................................................... 28 1.4023+ 00 1.7613-02 1.3233-01 9.4383 4- 00 2.5013-02 
Volntion height ................................................................. 37 2.4993-01 3.1813-04 1.7843-02 7.1363+00 2.9323-03 
Wall thickness ................................................................... 37 2.4~6E-02 1.084 3-(35 3.2933-03 I . 3243+01 h.413E-04 
Tunnel width ................................................................... 6 3 . 5 2 7 ~ + 0 ~  . SO~E+% 5 . BSE+O~ i . SoiE+01 5 . iGE+oi 
Septa1 spacing ................................................................... 9 2.48834- 02 1.9373+02 1.392E-b 01 5.694E+00 4.639E4-00 
Half lengthlradius vector ........................................................ 28 1.77634- 00 2.8063-02 1.6763-01 9.438E-I-00 3.1663-02 

Radius vector. .................................................................. 7 1.0003+00 ................................................................ 
Half length ...................................................................... 6 1.74234- 00 6.667E-03 7.621E-02 4.318E4-00 3.070E-02 
Volution height.. ............................................................... 7 2.973E-01 4.7863-04 2.188E-02 7.3693+00 8.2683-03 
Wall th ickw~s ................................................................... 7 2.7863-02 1.0483-06 3.237E-03 1.1623+01 1.2233-03 
Half lengthlradius vector ........................................................ 6 1.74234- 00 6.6573-03 7.5213-02 4.31834- 00 3.070 3-02  
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form ratio of F. almkensis is consistently larger, the 
septa1 spacing is consistently wider, the tunnel is con- 
sistently narrower, and there is considerable overlap in 
wall thickness. Except for wall thickness, many of the 
P. boclci group are in intermediate positions between 
these two species. The wall in most of the other forms is 
thicker. 

Material studied.-F. almkensis n. sp. is common at  
localities 31 and 32 where i t  occurs in a number of sam- 
ples (see locality descriptions) but is most common in 
samples f23977 and f23979 at  locality 31 and sample 
f23986 at  locality 32. Seventy-eight oriented sections 
were measured and many others studied in 171 thin 
sections. 

P. daskensis n. sp. occurs in association with tex- 
tularids, Tetrataxis sp., endothyrids including Brady- 
ina sp., Ozawinella?, and Fusulina flexuosa n. sp. I n  
addition, in sample f23986 it is associated with 
Reedeina ? 

Designation of types.-The specimen illustrated on 
plate 4 as figure 6 and plate 5 as figure 1 is designated 

the holotype. The other specimens studied are para- 
types. 

Genus FUSULINA Fischer de Waldheirn 1829 

Fusulina flexuosa n. sp. 

Plate 7, figures 1-20 

Diagnosis.-Shell small, attaining lengths up to 9 
mm and widths of 1.5 mm in 6 volutions. The shape is 
irregular subcylindrical, commonly with an irregular 
axis. The inner volutions are rather fusiform with rela- 
tively pointed poles. The coiling is relatively tight with 
numerous septa in each volution. Chomata are weakly 
developed. The spirotheca is thin and composed of tec- 
tum and diaphanotheca and locally developed tectoria. 

Description.-Summaries of the numerical data are 
given in table 4. The spiral form is normal negative in- 
creasing regularly through all but the last volutions in 
which the rate of increase diminishes as shown in fig- 
ure 8. The volution height increases with increasing 
radius as shown for the combined samples in figure 9. 

VOLUTION INTERVALS 

FIGURE 8.-The s~ ira l  form of Pusulilza flexuosa n. slp. shown by a plot of radius vector on a logarithmic scale against volution 
intervals on an arithmetic scale. Six specimens from samples f23979, f23981, and f23986 are represented. 
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TABLE 4.-Summary numerical data for Fusulina flexuosa n . s p  . 
[The data are presented at standard radii . All numbers are expressed in exponential notation . The number of digits recorded does not imply degree of accuracy recorded] 

Number Standard Coefficient Standard 
Character of Mean Variance deviation error of 

specimens varigility the mean 

Radius vector ................................................................... 3 1.000E-01. .... ............................................................... 
~ a l f  length ..................................................................... 2 1.700E-01 2 . WE-04 1.4143-02 8.319EfW 1.000E-02 
Volution height ................................................................. 3 3.8673-02 5.3.333-06 2.309E-03 5.973Ef00 1.333E-03 
Tunnel width ................................................................... 3 4.333Ef01 3.3333+01 5.774Ef00 1.332Ef01 3.33334-00 
Half lengthjradius vector ........................................................ 2 1.700Ef00 2 . WE-02 1.414E-01 8.319EfW 1 . WE-01 

Radius vector ................................................................... 9 1.300E-01 ................................................................ 
Half length- .................................................................... 8 2.212E -01 5.3553 -03 7.318E -02 3.308Ef 01 2.5873-02 
Volntion height ................................................................. 8 5.050E-02 4.8573-05 6.969E -03 1.380E+01 2.461E -03 
Wall thickness .................................................................. 7 9.143E -03 6.4763-06 2.340E -03 2.560Ef 01 8.8453 -04 
Tunnel width ................................................................... 6 7.417Ef01 7.146Ef 02 2.673Ef 01 3.604Ef01 1.091Ef01 
Half lengthjradius vector ........................................................ 8 1.702Ef 00 3.169E-01 5.6293-01 3.30SE+01 1.990E-01 

Radius vector ................................................................... 13 1.600E-01 ................................................................ 
Half length ..................................................................... 12 3.2923-01 2.481E-03 4.98lE-02 1.513Ef01 1.438E -02 
Volntion height ................................................................. 13 6.3313-02 1.377E-04 1.1743-02 1.854Ef 01 3.2553-03 
Wall thickness .................................................................. 12 1.1583-02 2.0833-06 1.4433-03 1.246Ef 01 4.167E-04 
Tunnel width ................................................................... 9 9.800Ef01 6.358Ef02 2.521Ef 01 2.573Ef01 8.405Ef 00 
Half lengthlradius vector ........................................................ 12 2.057E+00 9.692E-02 3.113E -01 1.513E+Ol 8.9873 -02 

Radius vector ................................................................... 17 2 . WOE-01 ................................................................ 
Half length ........................................................... 16 4.781E -01 6.403E -03 8 .OOZE -02 1.674Ef01 2 . WOE-02 
Volution height ................................................................. 17 7.147E-02 4.314E-05 6.568E-03 9.190Ef00 1.5933-03 
Wall thickness .................................................................. 16 1.300E-02 5.7333-06 2.3943-03 1.842Ef01 5.9863-04 
Tunnel width ................................................................... 14 1.3673+02 2.259E+03 4.753Ef01 3.4773+01 1.270Ef01 
Half Iengthlradius vector ........................................................ 16 2.391Ef00 1.601E-01 4.001E-01 1.674Ef01 1.000E-01 

Radius vector ................................................................... 18 2.500E-01 ................................................................ 
Half length ...................................................................... 17 6.7473-01 9.3893-03 9.69OE-02 1.436Ef 01 2.3503-02 
Volution height ................................................................. 18 8.956E-02 1.147E-04 1.071E-02 1.196EfOl 2.5WE-03 
Wall thickness ................................................................... 18 1.4393 -02 4.840E -06 2.200E-03 1.5293+01 5.185E -04 
Tunnel width ................................................................... 14 1.624Ef02 2.412Ef03 4.912Ef01 3.024Ef01 1.313Ef01 
Half lengthjradius vector ........................................................ 17 2.699Ef00 1.502E -01 3.8763-01 1.436Ef01 9.400E -02 

Radius vector. .................................................................. 
Half length ...................................................................... 
Volution height- ................................................................ 
Wall thickness ................................................................... 
Tunnel width ................................................................... 
Half lengthlradius vector ........................................................ 

Radius vector ................................................................... 17 4.WE-01 ................................................................ 
Half lenpth ...................................................................... 16 1.217Ef00 4.015E-02 2.004E-01 1.646Ef01 5.OlOE-02 
Volution height.. ............................................................... 17 1.231E-01 2.072E-04 1.4403-02 1.169EfOl 3.4913-03 
Wall thickness ................................................................... 16 1.9OOE-02 9.3333-06 3.055E-03 1.608Ef 01 7.6383-04 
Tunnel width ................................................................... 8 3.160Ef02 7.686Ei-03 8.709Ef 01 2.756E+01 3.07RE+01 
Half lengthjradius vector ........................................................ 16 3.044Ef00 2.510E-01 5.010E-01 1.646Ef 01 1.2523-01 

Radius vector ................................................................... 
Half length ...................................................................... 
Volution height ................................................................. 
Wall thickness ................................................................... 
Tunnel width ................................................................... 
Half lengthjradius vector. ....................................................... 

Radius vector ................................................................... 9 6.300E-01 ................................................................ 
Half length ...................................................................... 9 2.169Ef00 1.816E-01 4.261E-01 1.965Ef01 1.420E-01 
Volution height ................................................................. 9 1.8673-01 6 . !3%E-04 2.6433-02 1.416Ef01 8.810E-03 
Wall thickness ................................................................... 9 2.2223 -02 2.4943 -05 4.9WE -03 2.247Ef01 1.6653 -03 
Half lengthjradius vector. ....................................................... 9 3.443Ef00 4.575E-01 6.761E-01 1.965Ef01 2.255E -01 

Radius vector ................................................................... 5 7 ..SO E-01 ................................................................ 
Half-length ...................................................................... 5 2.9643+00 2.720E -01 5.216E -01 1.760Ef 01 2.3333 -01 
Volntion height- ................................................................ 5 2.140E-01 1.0853-04 1.0423-02 4.867Ef 00 4.658E-03 
Wall thickness ................................................................... 4 2.325E -02 2.092E -05 4.5733 -03 1.967Ef01 2.2873 -03 
Half lengthjradius vector ........................................................ 5 3.7523+00 4.359E-01 6 . 602E-01 1.760Ef 01 2.9533 -01 

The shell length increases in relation to the width 
at a rate more rapid than simple logarithmic growth 
(fig . 9) . This feature is reflected in the plot of form 
ratio against radius (fig . 9) ; the form ratio increases 
rapidly in the earlier stages of growth and increases 
less rapidly to maturity . The axis of coiling varies 
from nearly straight to highly irregular, commonly 
curved in more than one plane . 

The proloculus ranges from 120 to 340 microns in 
diameter (fig . 9), although most specimens fall in the 
150 to 280 micron range . The larger proloculi are of 
irregular shape . No microspheric specimens were 
recognized . 

The wall thickness increases regularly through the 
smaller parts of the test and then less rapidly in the 
last stages of growth (fig . 9) . The wall is composed of 
a thin tectum and a diaphanotheca . Inner and outer 
tectoria are developed intermittently but are never 
prominent . 

The septa are irregular but tend to be tightly fluted 
across the entire length of the test They are less fluted 
in the inner \-elutions, especially in the forms with 
smaller proloculi (pl . '7, figs . 2a. b) . The septa appear 
closely spaced. but not enough spacing data are avail- 
able for a meaningful statement . 

The tunnel is poorly defined. wanders in the equatori- 
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FIQUBE 9.-Summary graphs for  Fusulba p%xuasa n. sp. The half length, volution height, wall th icknaq  form ratio, and tunn 
width are  each plotted against the radius rector. This shows the changes for each charactelr during the ontogeny. !L'l 
mean ( * )  , confidence limits on the mean (ceol) , and maximum and minimum (+-+) are  shown a t  each standard radius. TI 
numerical values for the means and confidence limits and the number of specimens on which each is based are  given 
table 4. The diameters of proloculi a re  plotted against the number of specimens. 

4 

3 100 

2 

1 

0 0 

+* 0 

0 

i s 0  * 

*O + 

:&+ + 
0 

1.00 0 0.50 1.00 0 0.50 
RADIUS VECTOR, IN  MILLIMETERS RADIUS VECTOR, IN  MILLIMETERS 

5 I I I I I I I 

NUMBEROF 
SPECIMENS 

O ,  I ! 2ad :ao 3:0 360 
DIAMETER OF PROLOCULUS, IN MICRONS 



SYSTEMATIC DESCRIPTIONS 19 

a1 plane, and is bordered by low, discontinuous chomata 
or parachomata. The tunnel height varies from less than 
half to possibly the entire height of the chamber. The 
tunnel width increases rapidly (fig. 9),  but measure- 
ments in the outer volutions are probably not reliable 
because of indeterminate tunnel margins. 

Axial filling is present, especially in the inner volu- 
tions, but it is irregular and does not appear in all 
specimens. 

Comparison and remarks.--Fusulina flelmcosa n. sp. is 
related to a general group that includes the type species, 
F. cy l idr ica  Fischer de Waldheim 1829, F. ? occasn 
Thompson 1965, and Akiyo.shiella toriyamai Thompson, 
Pitrat, and Sanderson 1953. A meaningful comparison 
with these forms is difficult because little data are avail- 
able for them. The range of variability of FusuZina 
flexuosa n. sp. is sufficient to overlap that of the three 
forms above, but without additional data on the latter 
their variability cannot be determined. It is possible 
that each named form, when properly studied, will show 
more limited ranges within the general areas of over- 
lap ; therefore they are not being combined at this time. 

Material studied.-F. flexuosa n. sp. was recognized 
in samples f23977 and f23981 of locality 31 and in sam- 
ple f23986 at locality 32. Eighteen oriented thin sections 
were measured and many others studied in about 50 
thin sections. P.  jiexuosa n. sp. occurs with Tetrataxis 
sp., endothyrids, Ozawainella?, Pusulinella ahkern i s ,  
and (in sample f23986) Beedeim? 

Designation of types.-The specimen illustrated on 
plate 7 as figures la-b is designated the holotype. The 
other specimens studied are paratypes. 

Genus BEEDEINA Galloway 1933 

Beedeina? sp. 

Plate 6, figures 16,17a-b 

The genus Beedeina as discussed by Ishii (1957, p. 
653) and others seems to be represented in the Alaskan 
collections by a relatively small, tightly coiled form 
resembling FusuJina ylychem-is Rauser 1951 (in Rauser- 
Cl~ernoussova and others, 1951, p. 296). Only two ori- 
ented sections were obtained. These show the tight coil- 
ing, closely spaced and tightly fluted septa, moderately 
thick wall composed of tectum, diaphanotheca, and 
tectoria, a relatively narrow tunnel well defined by 
asymmetrical chomata, and no other obvious epithecal 
deposits. These specimens cannot be assigned to Fusu- 
linella alaskenh n. sp. or to Fusulina flexuosa n. sp., the 
other larger fusulinids found in this sample. They are 
not typical of Beedeina either, but seem to be within 
the morphologic range of that genus. 
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PLATE 1 

FIGURES 1-3. Tetrataxis sp. (p. 4) from locality 29 Ladrones Islands. 
la-b. Axial section X 10 and X 50, specimen f23973-28, USNM 167022. 
2a-b. Axial section X 10 and X 50, specimen f23973-31, USNM 167023. 

3. Axial section X 50, specimen f23974-1, USNM 167024. 
4, 5. Endothyrid undet. (p. 5) from locality 29 Ladrones Islands. 

4. Axial section X 50, specimen f23974-12, USNM 167025. 
5. Axial section X 50, specimen f23974-3, USNM 167026. 

6-22. Nankinella sp. (p. 5 )  from locality 29 Ladrones Islands. 
6a-b. Axial section X 10 and X 50, specimen f23973-16, USNM 167027. 
7a-b. Axial section X 10 and X 50, specimen f23973-3, USNM 167028. 
8a-b. Equatorial section X 10 and X 50, specimen f23974-20, USNM 167029. 
9a-b. Equatorial section X 10 and X 50, specimen f23974-4, USNM 167030. 

10. Axial section X 50, specimen f23974-17, USNM 167031. 
11. Axial section X 50, specimen f23973-2, USNM 167032. 
12. Axial section X 50, specimen f23973-39, USNM 167033. 
13. Axial section X 50, specimen f23973-35, USNM 167034. 
14. Equatorial section X 50, specimen f23973-33, USNM 167035. 
15. Subaxial section X 50, specimen f23973-28, USNM 167036. 
16. Axial section X 50, specimen f23973-33, USNM 167037. 
17. Deep tangential section X 50, specimen f23974-3, USNM 167038. 
18. Subaxial section X 50, specimen f23974-9, USNM 167039. 
19. Subaxial section X 50, specimen f23974-5, USNM 167040. 
20. Axial section with twisted axis X 50, specimen f23973-35, USNM 167041. 
21. Tangential section X 50, specimen f23974-8, USNM 167042. 
22. Tangential section X 50, specimen f23973-17, USNM 167043. 
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FROM LADRONES ISLANDS 



PLATE 2 

FIGURE 1. Staffella sp. aff. S.  powwowensis Thompson 1948 (p. 5) from locality 30 on Peratovich Island. Axial section X 50, 
specimen f23975-13, USNM 167044. 

2-3. Millerella sp. aff M. marblensis Thompson 1942, (p. 5) from locality 30 on Peratovich Island. 
2. Axial section X 50, specimen f23975-4, USXM 167045. 
3. Axial section X 50, specimen f23975-8, USNM 167046. 

4-21. Pseudostaffella rotunda Dougiass, n. sp. (p. 6) from locality 30 on Peratovich Island. 
4a-b. Axial section of the holotype X 10 and X 50, specimen f23975-12, USNM 167047. 
5a-b. Oblique deep tangential section X 10 and X 50 showing the relationship between the chomata and the septa, 

specimen f23976-1, USNM 167048 
6a-b. Axial section X 10 and X 50, specimen f23975-8, USNM 167049. 

7. Equatorial section X 10, specimen f23975-6, USNM 167050. 
8a-b. Equatorial section X 10 and X 50, specimen f23975-5, LTSNM 167051. 
9a-b. Equatorial section X 10 and X 50, specimen f23975-4, USNM 167052. 

10a-b. Oblique equatorial section X 10 and X 50, specimen f23975-3, USNM 167053. 
Ila-b. Equatorial section X 10 and X 50, specimen f23976-2, USNM 167054. 

12. Tangential section X 50, specimen f23975-11, USNM 167055. 
13. Equatorial section X 50, specimen f23975-10, USNM 167056. 
14. Equatorial section X 50, specimen f23976-9, USNM 167057. 
15. Axial section X 50, specimen f23976-4, USNM 167058. 
16. Axial section X 50, specimen f23975-11, USNM 167059. 
17. Axial section X 50, specimen f23976-5, USNM 167060. 
18. Equatorial section X 50, specimen f23976-6, USNM 167061. 
19. Equatorial section X 50, specimen f23975-7, USNM 167062. 
20. Equatorial section X 50, specimen f23975-9, USNM 167063. 
21. Equatorial section X 50, specimen f23976-7, USNM 167064. 



STAFFELLA, MILLERELLA, AND PSEUDOSTAFFELLA ROTUNDA DOUGLASS, N. SP., 
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PLATE 3 

FIG.URES 1-28. Fusulinella pinguis Douglass, n. sp. (p. 9) from locality 29, Ladrones Islands. 
la-b. Axial section of the holotype X 10 and X 50, specimen f23973-3, USNM 167065. 

2. Axial section X 10, specimen f23973-5, USNM 167066. 
3. Axial section X 10, specimen f23973-12, USNM 167067. 
4. Axial section X 10, specimen f23973-14, USNM 167068. 
5. Axial section X 10, specimen f23973-22, USNM 167069. 

6a-b. Axial section X 10 and X 50, specimen f23973-24, USNRI 167070. A microspheric specimen. 
7 .  Axial section X 10, specimen f23974-5, USNM 167071. 
8. Axial section X 10, specimen f23974-12, USNM 167072. 
9. Axial section X 10, specimen f23974-15, USNM 167073. 

10. Axial section X 10, specimen f23974-1, USNM 167074. 
11. Axial section X 10, specimen f23974-3, USNM 167075. 
12. Axial section X 10, specimen f23974-6, USNM 167076. 
13. Equato~ial  section X 10, specimen f23973-25, USNM 167077. 
14. Equatorial section X 10, specimen f23973-27, USNM 167078. 

15a-b. Equatorial section X 10 and X 50, specimen f23973-32, USNM 167079. 
16. Equatorial section X 10, specimen f23973-37, USNM 167080. 

17a-b. Equatorial section X 10 and X 50, specimen f23973-39, USNM 167081. 
18. Tangential section X 10, specimen f23973-27, USNM 167082. 
19. Tangenital section X 10, specimen f23974-22, USNM 167083. 
20. Equatorial section X 10, specimen f23974-17, USNM 167084. 
21. Equatorial section X 10, specimen f23974-22, USNM 167085. 

22a-b. Equatorial section X 10 and X 50, specimen f23974-21, USNM 167086. 
23. Equatorial section X 10, specimen f23974-16, USNM 167087. 
24. Equatorial section X 10, specimen f23973-38, USNM 167088. 
25. Rock slice X 10 showing axial, tangential and subequatorial section of Fusulinella and a subaxial section 

of Nankinella, slide f23974-9. 
26. Rock slice X 10 showing random slices of Fusulinella, Nankinella, and a textularid, slide f23974-25, USNM 

167089. 
27. Axial section X 50, specimen f23974-8, USNM 167090. 
28. Axial section X 50 from slice shown in fig. 25, specimen f23974-9, USNM 167091. 
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PLATE 4 

FIGURE 1. Bradyina sp. (p. 5) from locality 31, Klawak inlet. Axial section X 10, specimen f23979-3, USNhI 167092. 
2-3. Ozawainella? sp. (p. 5) from locality 31, Llawak Inlet. 

2. Tangential section X 50, specimen f23977-2, USNM 167093. 
3. Oblique axial section X .50, specimen f23978-2, CSNM 167094. 

4-30. Fusulinella alaskensis Douglass, n. sp. (p. 12) from locality 31, Klawak Inlet. 
4. Axial section X 10, specimen f23982-2, USNM 167095. 

5a-b. Equatorial section X 10 and X 50, specimen f 23982-4, USNM 167096. 
6. Axial section of the holotype X 10, specimen f23982-1, USNM 167097. 
7. Subaxial section X 10, specimen f23981-3, USNM 167098. 
8. Equatorial section X 10, specimen f23980-5, USNM 167099. 
9. Axial section X 10, specimen f23981-1 USNM 167100. 

10. Axial section X 10, specimen f23980-2, USNM 167101. 
11. Axial section X 10, specimen f23980-1, USNM 167102. 
12. Axial section X 10, specimen f23979-5, USNM-167103. 
13. Axial section X 10, specimen f23979-3 USNM 167104. 
14. Axial section X 10, specimen f23979-2 USNM 167105. 
15. Equatorial section X 10, specimen f23979-19, USNM: 167106. 
16. Equatorial section X 10, specimen f23979-16, UBNM 167107. 
17. Tangential section X 10, specimen f23979-19, USNM 167108. 
18. Equatorial section X 10, specimen f23979-14, USNM 167109. 
19. Equatorial section X 10, specimen f23979-20, USNM 167110. 
20. Axial section X 10, specimen f23979-1, USNM 167111. 
21. Axial section X 10, specimen f23979-8, USNM 167 112. 
22. Equatorial section X 10, f23977-12, USNM 167113. 
23. Equatorial section X 10, specimen f23977-13, USNM 167114. 

24a-b. Equatorial section X 10 and X 50, specimen f23977-14, USNM 167115. 
25a-b. Equatorial section X 10 and X 50, specimen f23977-15, USNhl 167116. 

26. Axial section X 10, specimen f23977-11, USNM 167117. 
27. Axial section X 10, specimen f23977-5, USNhl 167118. 
28. Axial section X 10, specimen f23977-8, USNM 167119. 
29. Axial section X- 10, specimen f23977-10, USNM 167120. 
30. Juvenarium of microspheric specimen X 50, f23977-6, USNhl 167121. 
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PLATE 5 

FIGURES 1-8. Fusulinella alaskensis Douglass, n. sp. (p. 12) from locality 31, Klawak Inlet. All X 50. 
1. Axial section of the holotype shown on pl. 4, fig. 6, showing the difference in appearance of the chomata a t  

the septa and between septa. USNM 167097. 
2. Subaxial section of the specimen shown on pl. 4 as fig. 7. The septa are in the plane of the section a t  the right 

side of the tunnel. Contrast this with the open look of fig. 5. USNM 167098. 
3. Axial section of the specimen shown on pl. 4, fig. 11. The juvenariaum is a t  an angle to  the adult and the 

proloculus is small, but the specimen is not a typical microspheric form. USNM 167102. 
4. Axial section of a small specimen showing regular growth. Specimen f23979-11, USNhl 167122. 
5. Axial section of the specimen shown on pl. 4, fig. 13, showing the openness in most volutions wherethe septa 

are not intercepted. Note the chomata are formed in several layers of different densities. USNM 167104. 
6. Subaxial section of a specimen that  appears t o  have massive chomata because of the intersection of the septa 

in the plane of section. Specimen f23979-24, USNM 167123. 
7. Axial section of the specimen shown on pl. 4, fig. 27, showing regular development from a relatively small 

proloculus, USNM 167118. 
8. Axial section of the specimen shown on pl. 4, fig. 26 showing an endothyrid juvenariurn with one volution a t  

a large angle t o  the axis of the adult, USNM 167117. 
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PLATE 6 

FIGURES 1-15. Fusilinella alaskensis Douglass n. sp. (p. 12) from locality 32, sample f23986, Prince of Wales Island. 
1. Axial section X 10, specimen 1, USNPvI 167124. 

2a-b. Axial section X 10 and X 50, specimen 9, USNM 167125. Plane of septa nearly coincide with section 
in upper part giving the impression of more massive chomata. 

3. Axial section X 10, specimen 10, USNM 167126. 
4a-b. Axial section X 10 and X 50, specimen 16, USNM 167127. 
5s-b. Equatorial section X 10 and X 50, specimen 42, USNM 167128. 

6. Axial section X 10, specimen 20, USNh'I 167129. 
7a-b. Axial section X 10 and X 50, specimen 2, USNM 167130 cut in  a plane where many of the septa nearly 

coincide with the  section and the impression of massive chomata is developed. 
8. Axial section X 10, specimen 13, USNM 167131. 
9. Axial section X 10, specimen 19, USNM 167132. 

10. Axial section X 10, specimen 6, USNM 167133. 
11. Tangential section X 10. specimen 29, USNM 167134. 
12. Axial section X 10, specimen 23, USNM 167135. 
13. Axial section X 10, specimen 12, USNM 167136. 
14. Tangenital section X 10, from same thin section as specimen 2, figures 7a-b. 
15. Axial section X 50, specimen 3, USNM 167137. 

16-17. B e e d ~ i n a ?  sp. (p. 19) from locality 32, sample f23986, Prince of Wales Island. 
16. Equatorial section X 10, specimen 44, USNM 167138. 

17a-b. Axial section X 10 and X 50, specimen 48, USNAl 167139. 
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FUSULINELLA ALASKENSIS DOUGLASS, N. S P., AND BEEDEINA? SP. 

FROM PRINCE OF WALES ISLAND 



PLATE 7 

FIGURES 1-20. Fusulina Jlexuosa Douglass, n. sp. (p. 16) from localities 31 and 32., Klawak Inlet and Prince of Wales Island. 
la-b. Axial section X 10 and X 50 of the holotype, one of the most regular specimens cut in a plane that  misses 

most septa. Specimen f23977-17, USNM 167140. 
2a-b. Axial section X 10 and X 50 of a specimen with small proloculus showing tightly coiled inner volutions. 

Specimen f23979-22, USNM 167141. 
3a-b. Deep tangential section of a specimen with small proloculus showing discontinuous chomata even in the 

early volutions. Specimen f23986-36, USNM 167142. 
4. Axial section X 10, partly silicified specimen f23979-21, USNM 167143. 
5. Axial section X 10, specimen f23977-18, USNM 167144. 
6. Deep tangential X 10, specimen f23979-23, USNM 167145. 
7. Axial section X 10, specimen f23986-33, USNM 167146. 
8. Axial section X 10, specimen f23981-8, USNM 167147. 

9a-b. Axial section X 10 and X 50, specimen f23981-6, USNM 167148. 
10a-b. Axial section X 10 and X 50, specimen f23986-28, USNM 167149. 
lla-b. Axial section X 10 and X 50, specimen f23981-9, USNM 167150. 

12. Axial section X 10, specimen f23981-7, USNM 167151. 
13. Axial section X 10 of a specimen with a large proloculus. Specimen f23986-31, USNM 167152. 
14. Axial section X 10, specimen f23986-29, USNM 167153. 
15. Axial section X 10, specimen f23986-27, USNM 167154. 
16. Axial section X 10, specimen f23986-30, USNM 167155. 
17. Axial section X 10, specimen f23986-34, USNM 167156. 
18. Subaxial section X 10, specimen f23986-35, USNM 167157. 
19. Equatorial section X 10, specimen f23986-40, USNM 167158. 
20. Tangential section X 10, specimen f23986-38, USNbl 167159 
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FUSULINA FLEXUOSA DOUGI,ASS, N. SP., FROM KLAWAK INLET 
AND PRINCE OF WALES ISLAND 








