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OBSERVATIONS ON SOME TASMANIAN FISHES: PART VIII

By
E. 0. G. Scorr
ABSTRACT of the unit is omitted. Standard length and total
o o length are regularly denoted by the symbols LS,
A description is given of the inadequately-known r7 respectively.
stingray, Dasyatis brevicaudatus (Hutton, 1875) '
[Dasyatidae: Tasmanian representatives keyed],

the large female dealt with apparently providing
the first formal record of this species from Tas-
mania. A sample of six specimens of Muraenichihys
breviceps Gunther, 1876 [Echelidae], with a good
approximation to a normal distribution of standard
length, affords evidence of linear regression of some
smaller anatomical features on major body regions.
Observations are made on occurrence, nuptial
coloration, standard length-total length ratio, and
postmortem mouth posture in Athering microstoma
Gilinther, 1861 [Atherinidae]. Ontogenetfic features
of pigmentation and fin-membrane formation shown
by a juvenile Bovichtus variegatus Richardson,
1846 [Bovichtidae] are noted. Form and size in
the spines of the javelin fish, Allomycterus pilatus
Whitley, 1931 [Diodontidae: Tasmanian represen-
tatives keyed], are briefly analysed.

In this as in some earlier contributions the word
Fishes is interpreted sensu lato to include Elasmo-~
branchs: the series of keys to the Tasmanian mem-
bers of the families represented by species discussed
is continued. Tables of synonomy are set out in
general accordance with the well-considered sug-
gestions of Schenk & McMasters (1948); while
the selection of data for record in the guantitative
specification of populations follows the recommen-
dations of Simpsonn & Roe (1939). All linear
dimensions are recorded in millitnefres; except
where its absence might lead to confusion, the name

Family DASYATIDAE

Australian genera and species enumerated in the
Check List (McCulloch, 1929) tfotal 7 and 17:
Whitley (1940) recognizes the same number of
species (two dropped, two described since 1829}
but places them in 9 genera. Both authorities
list three species for Tasmania: Urolophus cruciatus
(Lacépede, 1804)~-the synonymic U. ephippiaius
Richardson, 1845, has Storm Bay, Tasmania as type
locality—, U. bucculentus Macleay, 1884, U. viridis
MeCulloch, 1916, Earlier McCulloch (1821 b : 465)
stated he had seen both Dasyatis brevicoudatus
(Hutton, 1875) and D. thetidis Waite, 1899 trawled
off the eastern coast of Tasmania; but he apparently
either overlooked this record or was not satisfied
with his determinations when he came to compile
the Check List, in which localities for the former
species are restricted to Bass Strait, New South
Wales, South Ausiralia, New Zealand, and for the
latter to New South Wales Whitley (1940) gives
the same distributions. A gpecimen of Dasyalis
brevicaudatus described below appears to furnish
the first satisfactory record of the species from this
State. (See Addendum, p. 156.)

D. thetidis has recently been recognized (parily
on a record dating back to 1881) in New Zealand
(Richardson and Garrick, 1953) ; and I have added
it, for reference should occasion arise, to the sub-
joined key to the local members of the family.

KEY To DASYATIDAE RECORDED FROM TAsMAaNIA [plus Dasyatis thetidis Waite]

A. Caudal fin present.
< 2 ft. (modally 15-20 in.).

B. Length of tail < its distanee from mou

of mv ',> 1Lb dm,;mc
characteristically

BB. Ler%n
C. Disc

Dorsal fin present or absent.
ih.
from mnuth
wider than long
hind lower jaw more numerous (about 10, or more),

No ventral caudal keel. Disc-width

Dark cross-like markings on back
o Urolophus crucioius

N’o dark Cross- hke markings on back.

(without pelvies). Buccal papillas be-
their interspaces de-

cidedly < their length. Pale brownish above and below with numerous

small wh1te spots and vermiculati

CC. Disc characteristically longer (with

zehind lower jaw less numerous
length. Mainly light green
pbelow, somewhat purplish margin

Ca,udal fin absent. Dorsal fin absent. A v
> 2 ft. (to at least 5 ft.).

Length of tall = length of disc.
half of tail. Ventral caudal
length < 2 ( sually subequal
with several spine~bearing tu

AA.

ons . Urolophus bucculentus

cut DPlVlcs) thar wide. Bueccal papillae
(ghout 7, or fewer), their interspaces
ish above, whitish m@rgznally; mainty white

ally o Urolophus viridis
entral cauda} keel present Disec-width

Spear extending over part of posterior

keel not extending to tip of tail; its

to) length of spea

r. Upper disc smooth, or

bereles ... ... .. . Dasyatlis brevicaudatus
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DD. Length of tail > {(about 1-3-1-4) length of disc.
ing nearly to mid-point of tail

of tail;

its length > 2 (usually 4-5) length of spear.
smooth, but with spine-bearing tubercles tending

PART VIiiY

Tip of spear not reach-
Ventral caudsal keel extending to tip
Upper dise largely
to form one or more

clearly defined longztudmal rows at, or near, middle of disc behind eyes

Genus DA@Y%I‘IS Rafinesque, 1810
DASYATIS BREVICAUDATUS (Hutton, 1875)

Trygon brevicaudaia Hutton, 1875, Ann. Mag. Nat.
Hist.,, (4), XVI: 317. Type locality :
Dunedin, New Zealand.

[?] Dasyatis brevicaudatus (Hutton). Waite, 1909,
Ree. Cant. Mus., 1 : 151, pl. XXI1.

Dasyatis breviceaudatus (Hutton). MceCulloch,
Biol. Results Endeavour, III, I :
fig. 1, pl. XVII, fig. 1. MeCulloch, 1921, Proc.
Linn. Soc. N.S.W., XLVI, (4): 426, text fig.
2. Walite, 18523, PFishes S. Aust.: 51, fig.
Garrick, 1954, Trans. Roy. Soc. NZ., 82, 1 :

1915,
102, pl. XV,

189, text figs. 1, 2. McCulloch, Mem. Aust.
Mus. Sydney, V, 1 : 26.

[non] Dasyatis brevicaudetus (Hution). Waite,
1921, Rec. S. Aust. Mus. IT, I : 31, fig. 44.

[? part.] Dasyatis brevicaudalus (Hutton). Smith,
1950, Sea FPishies Southern Afr.: 70, fig. 81

(whole fish?; not jaws).

[?] Trygon schreineri Gilchrist, 1913, Trans. Roy.
Soc. S. Afr., II1: 33. Type locality : False
Bay, Agulhas Bank, South Africa.

[?] Dasybalis schreineri Gilehrist., Barnard, 1825,
Ann., S. Afr. Mus., 1 : 76.

Bathytloshia brevicaudata (Hutton). Whitley, 1933,
Ree. Aust. Mus. Sydney, XIX, 1: 61.
Whitley, 1940, Fishes Aust., 1 : 201, figs. 223,
227, 228, 230, 231.

[non] Bathytoshia brevicaudeta (Hutton). Walite
in Whitley, 1840, Fishes Aust., 1, fig. 232.

. Dasyatis thetidis

Material; general remarks.—The present obser-
vations were made, on 15th January, 1852, on a
iarge female at Hast Beach, Ulverstone. One male
and three female examples of the eagle ray,
Mylobalis australis Macleay, 1881, were lying on the
sand nearby. These five rays are probably the
subject of the following note in The Advocate of
17th January. ‘A party netting ” on the eastern
side of Button’s Creek, “several nights ago caught
four stihgrays in one haul, the largest measuring
six feet long and five feet across. The spear of
the largest was 15 inches long. Efforts to kill the
ray resulted in a broken oar, and finally an axe
was used. Others netted were smaller but never-
theless dangerous. The party netted another ray
the same evening ”’

The recent survey made by Garrick (1954), in
the course of his study of this species, of the
published data makes very apparent the meagre
and inconclusive nature of our present knowledge
concerning it. It is evident we are—at any rate
in respect of rays from Australian waters—still at
the primitive stage of ingquiry that calls less for
the analysis and comparison of extant information
than for the routine accumulation of raw system-
atic material in the shape of mere observational
data. The following fairly detailed notes on the
Ulverstone example should make some contribution
to the immediate need.

Dimensions.—All measurements made are set out
in Table I, grouped, for convenience of reference,
under 12 sectional headings.

TABLE 1

) Dasyatis brevicaudatus (Hutton, 1875).
952.

Dimensions of a female from Ulverstone, 15th January,
“Length to” = “length from tip of snout to”; b.p.

— between parallels; f.c. = following

curve of surface or boundary; d.m. = direct measurement, as with dividers; if no specification, measure-

ment is to be understood o be bpy if applicable,
originally recorded to nearest sixteenth of an mul,

sions taken directly in millimetres.)

otherwise

d.m.
here converted

('The larger dimensions
o millimetres;

were
smaller dimen-

Dimension

inm

A. Disc:

Length to level of posterior border, without pelvies ... ... ... .. .. .. ..
Length to hindmost point on posterior border of disc:
length of anterior border):
Angle to hindmost point on p()‘«terlor bhorder of disc (i.e., posterior border

Tip of snout to angle (i.e.,

of pectoral): dm.; f.c.

Length to level

Maximum height;

of maximum Wlth \ze to mvel of zmgle)
Width at spine %, (i.e., at 806 mm behmd tip of snout)
Width at dorsal origin of tail (i.e., at 1070 behind tip of snout)
iength to level of this measurement

1156
11162

d.m. .
|\787; 819

dm.; fec.

781 787
L. ... |485
........................ 1029
........ 610
........................ 260; 5380
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Dimension

B. Pelvics:

Length to level of posterior border ... ..

Length to middle of interpelvic notch .

Spread of pelvics: as they lie; fins pulled tau

Anterior outer insertion of pelvic to outermost pomt on 1ts margm

d.m.; on dorsal surface; on ventral surface ... ..

Anterlor outer dorsal insertion of pelvm to inner Vm. of posbmm bcrdex
foeo .

Anterior omer venual 1na>ext1on ()I pelvm to moqt am 1‘1(\1 Y)ulm 011
vent: d.an. VOO - e

Length of hind Vzmrgm -

C. Tall, vent, ventral cutaneous keel:

Length to dorsal origin of tail IS OO SP U
Intact proximal tail segment A: ]eﬂgth from L.s dorsm origin; I""O!’IJ end of
postanal gutter; from middle of vent proper ... ... ... . . .
Partly severed tail segment B: length ... . T,
Total length of tail as extant from middle of Vent pioper
Estimated length of complete tail o
Total length to: tip of tail as extant; tip of Cemplete taﬂ fe uzmated)
Length to anterior margin of vent . IO
Length of vent: without; with postana} gutcer
Maximum width of vent TR
Tail: width; depth; girth:
Near dorsal origin ... .. OO UROURN
At level of angle of pelvmb
At level of &plne t; (i.e, at 1298 behind snoul-tip)
At level of apm(, t, (i.e., at 1481 behind snout-fip) ...
At level of origin of spear (ie., at 1530 behind snout- ‘mw
At level of termination of spear-groove (i.e., at 1770 behind snout-tip;
keel disregarded)
Length to present origin of vem al cutaneous keei (1mperfect antemmiy )
Length of keel (1mperfect anteriorly and posteriorly) ... .
Height of keel: at present origin; present middle; present temm atien

Snout, eyes, spiracles:

Subtnangmm snout-tip (contour laterally lapses freely into fin-border,
and limits of the projecting region must be determined more or less
arbitrarily) : base of triangle; helght (anterolateral extent) of tmangle

Interorbital d1stance - T e

Interspiracular distance (mmﬁmum) T PP PR

Length to level of front of spiracles ... ... ... ..

Length of spiracle: bop.; dm. ... ..

Height of spiracular eminence ..

Mouth regmn
Length to middle of anterior border of: upper 11@; lower lip ... ... ... .
Width of mouth . S
Length to level of front of mternasal ﬁap
Anterolateral tip of internasal flap to angle ﬂf meuth dm
Internarial distance (to outer border of nostrils) O
Visible dentigerous width of: upper jaw; lowsr jaw ... ... ... .. .. .. ..

Nasal sac, d.m.: major axis; minor axis ... ... .. . L
Teeth: length (anteroposterior);, width ... ... ... ...

Gill slits, GG :
Length to most advanced point of: Gi; G.; Gsy G Gs .
Distance between successive slits of one side: at outer extreml‘mes of
slits; at inner extremities:

1264
1171
457; 500

165; 240

1070

514, 590, 655
238

893

1010

1822; 1538
894

70; 100

25

124; 77; e
101 ;270
90 i ’4—5
176

4 ; 135

15; 21; —

ot
&
Pt
©>
fed
g

ca 36; ca 10
279

241

321

T3 T8

12

205; 231
140

145

5

192

116; 67
75; 28
2:5-3; 4-4'5

360; 405; 450; 497; 538

45; 45
45; 40
47; 40
41; 45
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Dimension mm

Obligue lengths of slits; distances, b.p., between inner extremities of right
and left slits:

Fh e e e 4‘% 248

. Large spinous tubercles or bucklers, f.-f,, on disc (f=f) and on dorsal
surface of segment 4 of fai (T-Tw) 2
Length to level of spinous tubercle; lengih of buckler; width of buckler:
vertical height of whole structure; sloping height of boss or spine;
direct length from tip of snout (¢ only) or maximum width of spine
(£, only) :

t .
Tz o
e .
fy .
i .
£y
i .
t, (spine serrated) ... ... e 14215; 27; 12; 14; 27;
Fio e .. ...| 1b603; 165; 71,7
H. Spear and “spear groove ”:
Length to origin of spear ... . (?) 15830
Spear: length, measured dmperfect) esmmated mammum wxdth (near
base) ... .. e el ] 82, 300; 14
“ Spear g*‘owe : Length ’m omgm appmmmate 1ength .. ... ... .| 1b30; 240
I, BSelected spinous tubercles on ventral surface of tail:
Length to spine:
So-—first ventral on right e ) 1424
Sv-—first ventral on left side ... ... ... . L L] 1427
So—FArst mesial ventral ... .. . e e e e 1479
J. Selected spinous tubercles on lateral surface of tail:
Length to spine:
537‘, St—~first latersl right; second .. ... .. . .. . .. .| 1325: 1363
Sk Sl—first lateral left; second ... ... ... .. . . ... .| 1348; 1385

K. Spines on ventral cutaneous keel:
Length to series of spines on external margin; length of series ... ... ... | 1744;: 78

Maximum width of midlateral band of spines ... ... ... ... ... .. ... ...| 18
Approximate maximuin length of midlateral spine ... ... ... e 1 1
1. 8pots on lateral surface of disc:

Approximate ]eﬂgth to origin of: z, the v)*m!*apmar segment of the line
of spots; %, anterior Lm%capular segment; z, postemcr O3 tawapular

segment . R o . L 300; 600; 806
Transverse IYILEI‘V31 between paxred rOWs ut origin of x; juz‘stion of

r and v; junction of ¥ and 2 ... ... 655; 345; 370
Minimum distance (right row) of segment x from spiracle, d.m.; distance

(right row), d.m., of junction of segments & and y from spiracle ... | 118; 180

Modal diameter of spots ... ... .. L 12
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General description.—For convenience of com-
parison, the subjoined account follows, as closely
as practicable, the detailed description by Garrick
(1954) of his New Zealand specimen, a female of
LT 84 inches; bub it is considerably compressed
by omission of all statements involving ratios cal~-
culable by reference to Table I: it should be worked
through with the table at hand for constant con-
sultation.

Body depressed, thick, subrhomboidal; snout with
distinet, bluntly pointed tip. Head wide, not
markediy differentiated from dise. Dorsal profile
in front of eyes moderately concave. Tail stout,
tapered (imperfect distally), tuberculate and
spinous (details below); with large serrated spear.
Disc with four spines: #: mesial, near base of snout-
tip; £, behind, to right of, sharper than, %:; & in
advance of, nearly as far from main antero-
posterior axis as, right eye; {. in mesial line. Eyes
small, lateral. Spiracles large, ovoidal, postero-
lateral to eyes. Gill slils smallish, sigmoid. Nos-
trils ovoidal, somewhat obliguely transverse. Broad
subrectangular internasal flap, slightly wider pos~
teriorly than anteriorly; lateral border markedly
sinuate; posterolateral corner fairly acute; pos-
terior edge slightly concave; a stout mesial frenu-
lum. Mouth moderately proconvex. Upper lip with
some indeterminate coarse pleats laterally: lower
lip with conspicucus forwardly directed lobular
projections, a single row of large and some scattered
small ones mesially, two rows of small laterally.
Both lips laterally bounded by incurving nasoral
grooves. When the posterolateral corner of the in-
ternasal flap is lifted, three-quarters, or less, of
the nasal sac is disclosed, its posteroexternal half
being obscured by a second, smaller, forwardly
directed flap: of the parallel cartilaginous slats
articulated, at right angles, to the transversely
obligue cartilaginous stringer, 10 were counted in
about 13 mm. Teeth arranged in pavement, quin-
cunecially, not in contact; occlusal surface slightly
convex, finely rugose; no cusps noted: ounly those
readily visible were observed, namely, $0-100 in three
“rows” in upper jaw, 37 in lower jaw. A good
approximation to the modal tooth shape in plan
may be obtained thus: in circle draw two radii,
meeting at 90°-100°, to represent posterolaterai
borders; as anterior border, draw fiattish curve
about midway between arc and chord, giving a
lateral-anteroposterior ratio of about 1-6.

Pectorals wide, the anterior margin of each
distinctly sinuous—in sequence backwards from
base of snout-tip, slightly concave, convex, broadly
concave, convex just before angle. Posterior mar-
gin evenly rounded; posterior angle bluntly con-
vex. Pelvics with outer lateral margin slightly
concave; posterior margin convex: inner lateral
margins together forming a wide inverted U; ex-
ternal insertion making deep notch with pectoral.

General plan of vent slenderly ovate-acuminate,
but this figure with its posterior border broadly
notched mesially; a postanal gutter, deepest
anteriorly, its hinder superficial boundary rounded,
nicked mesially.

Tail depressed anteriorly, compressed posteriorly.
When examined it comprised an intact proximal
segment, A, followed by an almost severed segment,

G.
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B, imperfect at tip, attached to 4 only by ligament,
with the epithelium missing in places for a distance
of several centimefres. Serrated spear imperfect
proximally (indications of its origin near end of
Ay and distally: portion present adherent fo tail.
A mesial groove ai presumed site of missing
anterior part of spear, and behind attached por-
tion. Ventral cutaneous caudal keel along whole of
B, both its origin and termination missing: its
maximum height near middle as preserved.
Anterior to spear, in mid-dorsal row on tail six
weil-separated spinous tubercles or bucklers, &
Like -1, on disc, each consists of a longitudinally
ovoidal shield, from which rises a blunt boss, or,
usually, a tolerably sharp spine (iu I, serrated),
from whose base ridges run radially to the (usually
crenulate) external border. Besides larger tubercles
ti-tw, others, varying considerably in size, occur on
tail, as follows. Ventral surface: extensive anterior
surface wholly bare and smooth: {0 present origin
of ventral keel about 54 spines, set irregularly, more
densely posteriorly; beside keel bare. Ventral
cutaneous keel: posterior one-third carrvies very
small spines along external margin, 32 on right,
28 on left; mostly in single irregular peripheral
row, but a few set in g little from margin. Lateral
surface: to end of 4, on right side 69 spines, on
left 40; on B, at first somewhat irregularly dis-
posed, with some indications of 1, 2, or 3 rows, the
larger chiefly anierior and superior; shortly be-
coming confined to a mid-lateral band; in 215 mm
85 spines. Deorsal surface: except for Li~f, essen=
tially bare; anteriorly, however, some upper mem-
bers of lateral series encroach marginally on dorsal
surface.

i

Rays in pectoral about 23 (to angle) + 77; in
pelvic about 22.

Dorsal surface of disc slate-grey, evenly gradated,
darkest mesially. Two rows of whitish spots, sub-
circular, or somewhat elliptical, with major axis
in most anteroposterior, but in some distinctly
transverse. Each series comprises three contiguous
segments: segment z, with 10-12 spots, begins
about midway between spiracle and lateral margin
of dise, or rather nearer latter, and runs back-
wards and inwards, roughly parallel to disc-margin,
to scapular region; ¥y, with 7-8 spots, a little sinu-
ous, general direction anteroposterior, the two
series somewhat convergent caudad, terminating
about at beginning of last one-third of disc: z,
with, on left, one well~defined rounded spot (largest
on disc) followed by large anteriorly elongate patch,
on right one similar patch only. Ventral surface
of disc white, with, from level of mouth caudad, a
narrow marginal band of purplish-black, its outer
margin complete, its inner in general tolerably
sharply defined, but in parts, particularly anteriorly,
broken by, and bordered with, scattered islands of
dark or darkish spots and splashes; narrowest at be-
ginning, widest (about half mouth-width) at middle
of disc or on pelvics. Upper surface of pelvics about
concolorous with pectoral margins; lower surface
white, with external dark band continued from pec-~
torals sharply delimited internally. Segment 4 of
tail: dorsally, dark-brown, darkest mesially; later-
ally, dark-brown; ventrally, wholly whitish to level
of end of pelvics, thereafter whitish laterally (some
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purplish mottling continued from sides), otherwise
purplish, with some lighter mottling. Segment B:
dorsally, dark-brown, fairly sharply delimited from
sides; laterally, ranging from whitish to vpale
brownish, ventrally, chiefly whitish. Inferior
caudal keel: anteriorly dark-brown in external
one~third, rest whitish; a brown band graduslly
increasing in width posteriorly, finally involving
whole keel.

Discussion.—It is not proposed to institute a
detailed comparison with descriptions given by
Garrick and others; but attention may profitably
be called to a few major features: it is unfortunate
that critical data are not available on dorsal keel,
point of termination of ventral keel, maxillary
velum, oral papiilae, fimbriation of internasal flap.
Generally speaking, the specimen agrees well with
Garrick’s Maimai female, with McCulloch’s (1815)
male from off Babel Island, and perhaps with D.

schreineri (Gilchrist) as described by Barnard
(1925 : 76). Al (except possibly Whitley's ex-
ample; point indeterminable from photo) have

front pectoral margin slightly longer than hind.
Noteworthy points in which the Tasmanian differs
from the New Zealand example include: (@) mcre
prominent snout-tip (Garrick states, however, a
small projecting snout characterizes the type; it
appears to be conspicuous in Whitley’s (1940) fig.
227, and is evident in both MecCulloch’s (1915)
piates); (b) shape of teeth {(guite different also
from Waite's photograph in Whitley: and lacking
the cusps noted by McCulloch); (¢) presence of
tubercles on disc. (¢f. D. agulhensis Barnard, 1925;
it seems possible, however, that while in Barnard’s
species the spines may be characteristic, they may
here represent nothing more significant than three
small additions to the spine in the middle of the
back of the type: size and shape of tail differ
notably from D. aghulensis) ; (d) presence of whibish
spots (a similar pattern seems to be recognizable
in Whitley’s figs. 227, 228); (e) internasal valve
widest posteriorly (as in McCulloch, pl. XVII); (H
various differences in proportion.

The very provisional conclusions derivable from
this discussion are formulated in the table of
synonymy. I have followed Fowler (1941), Smith
(1950), Richardson and Garrick (1953), and
Garrick (1954) in non-recognition of Bathytoshia
Whitley, 1933. (Richardson & Garrick speak of
difficulty arising from some measure of obscurity
in the diagnosis. The palmary point, however, is
procedural: Bathytoshia is established essentially
by the differentiation of its orthotype, Dasyatis
thetidis Waite, 1899, from Dasyatis fluviorum
Ogilby, 1908, orthotype of Toshic Whitley, 1933, and
not, as the case requires, by the differentiation of
D. thetidis from Dasyatis Rafinesque, 1810, as speci-
fied primarily by its genotype, D. #jo Rafinesque.)

ramily ECHELIDAE

In an earlier contribution in this series (1953)
a key to the three Tasmanian echelids—
Muraenichthys breviceps Ginther, 1876, M. tas-
maniensis McCulloch, 1911, M. ausiralis Macleay,
1881—was provided, and some observations were
made on an example of the first-named species.

OBSERVATIONS ON SOME TASMANIAN FISHES:

PART VIII

I have since been fortunate in securing five addi-
tional specimens of M. breviceps, a metrical ex-
amination of which yields the interesting result set
out below.

Genus MURBAENICHTHYS Bleeker, 1865
MURAENICHTHYS BREVICEPS Ginther, 1876

Muraenichthys breviceps Glinther, 1876, Ann. Mag.
Nat. Hist, (4), XVII : 4901.

Muraenichthys breviceps Giinther. MeCulloch,
1928, Mem. Aust. Mus. Sydney, V, 1: 87.
Scott, 1953, Pap. Proe. Roy. Soc. Tasm.,

87 . 146 (synonymy).

Material.—Six specimens: (a) LT 583, Tamar
River at Blackwall, 5th July, 1935, Mr. Lyall; (b)
LT 491, Stanley, received 28th February, 1938, Mr.
B. Mollison; {(¢)-(f) LT 3833, 370-5, 313-5, 234-8,
respectively, from stomachs of ling, Genyplerus
blacodes (Bloch and Schneider, 1801), taken on
long line in 250-300 fm, off Maatsuyker Island, “a
few weeks ” before date of receipt, 11th December,
1953, Mr. J. R. Cowper. The sample, it is seen,
exhibits a considerable LT range: it is significantly
symmetrical ({ = 0-41), and on a range/s test falls
well within the P == 0-05 value for a random sample
drawn from a normal population.

Linear regressions.—Analysis of this satisfactorily
distributed sample reveals the existence ¢f linear
regressions of most of the important anatomical
regions and of some diagnostic ratios on LT, head
length, and so on. These results (Table II) are
not only noteworthy in themselves, but would seem
to be of special interest in view of the fact that
precision measurements of numerically smaller
samples, with narrower LT ranges, in several
echelid genera recently studied by Schultz (1953)
in general yield no clear evidence of comparably
regular correlation.

For the taxonomist the interest of a regression
equation commonly resides not only in the mere
establishment of its formal validity, by means of a
test of significance, but also in its degree of use-
fulness as an instrument of prediction in diagnosis:
and while the essential information on the second
point is of course inherent in & summary, formal
guise in a f-value, it has seemed worthwhile fo
study in the table the convenience of the prac-
tising systematist by the inclusion, first, of each
value of the dependent variable as calculated from
the regression equation, and, secondly, in each
equation, of the mean divergence, absolute and per-
centage (sign disregarded), of predicted from
observed magnitude. It will be noticed that on
several occasions a dimension appears in one egua-
tion as a unit (e.g., length to vent) and again in
cther equations as its components (head, trunk):
this course has been followed fto permit of direct
comparison with data elsewhere in the literature.

Two points of interest emerge regarding what I
have elsewhere (1953 : 142) designated Schmidt’s
index: first, it is here subject to systematic varia-
tion (I am not aware of any establishment of this
circumstance in Anguillidae, the family for which
it was devised); secondly, with & variation of less



OTT

S

(.

O.

-

E.

09 F=1T00~d ‘84Z"

“q3BUel 1810} =77 ‘UISHIO [eSIOpP 0} YISuel =L ‘qusa o) yySue="L7 oreym °

1°60°0=d ‘€%

=g YXOPUT SIPIUIYDY (z)

¥y I ()

90°9
8F7°0
ST'T
8E'D
6801
0442
64761
8%'9
8Ly
£9'82
Lae
90°€2
0818

©w

00°0¥
62748

96°21

- ®26L30°0

- ZTPESDO

= w9EET0—

- XEIYL600°0—

e TF6GYT0

= ELLLEQDD

o ZETRE00
TEOIR'0

4+ 289610

- XFEYL00°0

~~ ZRYETO

L6€°0

- 280910

= PBT09°0

=  %0ZEE0

—  WE86E0

990°0

(
{
(
(
(
(
(

(€6
(oe
(oe
(o
F5'1
(821
(91

(603

(g9

(82°02

T°6L
6'86T)
¢19 )
0°8¢2)
€901
§LE1)
z1e

(o001 ) gor | {Let

i
(og ) 9¢

(
(82 ) o¢ (8%
(

(0¢ ) 9s

LT O)0gL (3471

QeT 9T | (8L
(828 ) L8
(€93 ) 138
(gL ) w8

(%02 ) 29705 | (4112

°LOT)

-

(978 ) 928
( 08PT) 7831
(2'¢9 ) 9¢9
1°9%3) 89%2
6°611) 0311
(9971 ¢ovI

o~
P e

(g ) gve ({16

808 )
g'608)
€971)
¢

a81)

(et
(
(22
(
00z
605
(z¢e
(0ae
(16

(¢8'12

9621

{
( 4'832)

N T uo yapdop WIUIIXe i
i ©c [B)IQIOIdUT WO 9L

e ©* Jnous uo 9Am
e i ©c pway uo oAH

St PRI U0 [RIIGIOIDUI-UL-OLT

. LT U0 TRIGIOIUT-UT-OAT

- PROY UO PROY [RIQI0}SOT
- /T U0 PRI [R}ATI0ISOT
o - ++ peey uo Jnoug
- T () XOpul 8,3PIUIYOS

S BT U0 TRAIS)UT [RUR-TESION
cc BT o giSiIo JruR 03 Yisudy
LT U0 UISLIO 1RSIOP 0} [ISUSL
o e o JT Uo e,
e ©c L7 Uo Yungj,

© 7 U0 jueA 0} [pSue

T vo pwdal

66
€11
91 g0
TR |
e 0
e 0
L1 ¥0
8'C 90
(I8 o
&1
¥E 97
81 e
11 80
9°0 g1
81 &1
[ a1
¢e G}
T {Isyunu
asand
Ewr& 0 uInL)
o8e} IOLID
SUdDIS | WROTY

anjrA
PAATISHO WO SUTBA
pagorpeld Jo I01X

=}

uciyenhe uomsseIsoy

(%)

(¢'¢6%)
&

(W ‘777 pug) "oy uswpadyg

OF}d PUR 9JRLIBA

1 "ON :suewroads xig
(SOI3BI SWIOS JO SON[BA PUB) SUOISSI ApOQ UIBLIeD JO SUISUS[ JO SUOISSAISAI IBAUIT

II HT9V.L

'saseyuared Ul sonreA Palorpald AQ POMOIIOI 948 SOPNITUSBW PIB[NOIEO A[1031IP DUB SIUSWISINSBAUL POAISSAO "PURIST
19¥ANSIBBIN IO ‘(1087 ‘ISPIdUYIS % UOO[H) S9poop1q sniojdfiusy) ‘Sul] JO SUOBWIO)S WIOI] 9-g 'SON ‘49[UB}S g 'ON JI9AIY JBWR]
‘S9IORIIBA TUOPUSdaPUL SB SISOUSBIP Ul Po1Ball A[[BUOIIUSAUOD SUOLSAI Apoq jueliodwil Uleliad jo SUISUS] U0

'9L8T ‘IeUIUND Sdao1aa.q SAYIYILUIDLNIT



152

than three units over an L7 range of 348-2 mm,
or 3:07 ¢, it is relatively stable (V = 48, V' = 55)
—in this context it thus appears to be a useful
discriminant.

In the material examined, diameter of eye may
be absolutely greater in smaller than in larger
individuals: the sams feature appears in precision
measurements by Schultz (1853) of some other
Echelidae, and is encountered also in the allied
families Ophichthidae and Moringuidae. Several
equations in Table II not specifying statistically
significant linear relations have been included fo
illustrate the problem presented by this curicus
irregularity in eye-size.

ramily ATHERINIDAE

In the Check List (McCulloch, 1828), seven
atherines are accredited to Tasmania. Some of the
early diagnoses are brief and inconclusive, and the
data requisite for the satisfactory keyving of our
fauna are probably not at present available.

Genus ATHERINA Linné, 1758
ATHERINA MICROSTOMA Gunther, 1861
Atherina microstome Ginther, 1861, Cal. Fish. Brit.
Mus., IT1 : 91. Type lccality: Tasmania.
Atherina microstoma Gunther. Waite, 1923, Fish
S. Aust.: 104, fig. on p. 105. McCulloch, 1929,
Mem. Aust. Mus. Sydney, V, 1 108.

Oecurrence.——~About December-January this
species is encountered in countless thousands round
our eastern and western (and probably other)
coasts. Very yvoung individuals, in which the dull
orange yolk sac may still be visible, are very pale
greenish, almost transparent; the eye has a broad
conspicuous silver annulus. They move slowly,
almost at the surface, among weeds or over open
sand in shallow water, commonly in schools of from
a couple of score to a hundred or more. Specifica-
tion of LS of a sample netted in The Arm, a long
narrow inlet, with a river-like facies, in George’s
Bay, St. Helens, on 20th January, 1853: n 17; range
12:5-19-1; T 1530 -+ 0:49; ¢ 2:03 -+ 0:35; V 133
-+ 2-4. Larger individuals usually travel in smaller
schools, and at a greater depth.

Nuptial attive.—In individuals manifesting the
so-called nuptial attire, of which some account,
based on material from the mouth of the Glenelg
River, near the Victorian-South Australian border,
has been given by Waite (1823 : 104), a blood-red
bar, expanded somewhst at the hypurals, extends
along the midflank, wholly replacing the normal
silvery stripe, while, almost always, the whole eye
also is a glittering blood-red. While this brilliant
display is, indeed, probably associated, as Waile's
term would indicate, with sexual activity, an ex-
amination of 12 samples, comprising in all 289
specimens collected at The Arm, George's Bay, on
3rd-24th January, 1953, reveals some puzzling
features. From data set out in the protocol (Table
IIT) it will be seen, first, that presence or absence
of the marking does not appear to be necessarily a
matter of mere size; secondly, that of samples
caught on successive days one may be wholly
affected and one wholly unaffected; thirdly, that
preservation in alcohol commonly, but not invari-
ably, elicits either the whole pattern, or, at times,
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only the lateral stripe (in, it may be added, varying
degrees of intensity) from individuals devoid of it
in iHife. It is not improbable the bright red pattern
is, totally or sectionally, under hormonal control.

Postmortem mouth positure.—Attention was
called earlier (1953 : 156) to specific differences in
the relative postmortem positions of some of the
mouth elements in the case of two common rock-
pool fishes, Bovichius variegaius Richardson, 1846,
and Pictiblennius tasmanianus (Richardson, 1849)
(derrised specimens). In one series of the present
material intraspecific variation was observed., All
specimens of a sample of 22 trapped on 22nd Janu-
ary, 1953, and left overnight in a bucket were dead
next morning: 12 died with mouth wide open, fully
protracted, incapabie of being permanently closed;
three with mouth open, but, after g little manipu-
lation, capable of being restored temporarily to
the normal retracted position; seven with mouth
closed., As the accompanying protocoel (Table IV)
shows, postmortem mouth posture in this sample is
significantly associated with size of fish. With the
two subgroups of open-mouths pooled to give a
twofold table for LS and mouth posture, adjusted
x* is 495,

Length of caudal.—While length of caudal is not
a constant fraction of LS, and is hence not amen-
able to the familiar naive formulation, “z is ¢ in
¥” (¥ = ax), it is nevertheless, with very good
statistical accuracy, a simple function of length of
fish. However, whereas in another small locally-
found fish, Galaxis attenucius (Jenyns, 1842),
the LT-LS relation has been shown (Scott, 1938 :
128) to be sallomeiric (LT = BLSk), it is here iso-
gonic (LT = mLS -+k), thus affording a further
instance of the marked tendency towards form-
constancy found, since the work of Hecht (1816), to
be generally characteristic of fish. Data sre ex-
exhibited in Table V, accompanied by the calcu-
lated magnitudes of LT given by the equation
LT = 1-1568LS 4 1-03, computed from actual means
of LS classes (not class-marks) and unweighted
LT means. As will be seen, the fit is extremely
good (¢ == 78-72). It has been thought expedient
to employ a rather small class-interval (A — 3);
well-filled terminal classes being sacrificed to
gain as wide a range as practicable.

The range of variation of LT associated with a
given magnitude of LS may be directly illustrated:
for seven specimens of LS 36, LT is 409, 42-2, 42'5
(2>, 427, 431 (2); for 5 of LS 349, LT is 39-2,

40-8, 41-1, 41-2 (2); for'5 of LS 40-0, LT is 470,
47-4, 47-9, 481 (2)—giving ¥V 17, 19, 09, respec-

tively. o
Family BOVICHTIDAE

A key to Tasmanian members of the family has
been given in a previous contribution 1953 : 155).

Genus BOVICHTUS Cuvier & Valenciennes, 1831.

Bovicthys wvariegatus Richardson, 1848, Zool. Voy.
. Erebus and Terror, Fish.: 56, pl. xxxiv, figs.
1-4. 'Type locality: Port Jackson.

Bovichiths roseo-pictus Hutton, 1904, Trans N.Z.
Inst., xxxvi: 148.

Bovichtus variegaius Richardson. McCulloch, 1929,
Mem. Aust. Mus. Sydney, V, III 336. Scott,
19563, Pap. Proc. Roy. Soc. Tasm., 87 : 155.
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TABLE III

ek
[y}
G

Athering microstoma Gunther, 1861. Presence or absence of nuptial attire before, and after,

ion in alcohiel; 12 samples (289 specimens) from The Arm, George's Bay, St. Helens.

k = color pattern present; zero = color patiern absent; dash =— no record: first mark of

erence specifies state before, second state after, preservation.
T - T - Sample No. and date
T 1T VIIL IX
3/1/58 | 10/1/53 | 16/1/53 19/1/53

e U - e i R e
29.-34 - Qi Q%% Qo% - ! —— 0% 5o 00 #% - 0% —
35-40 L% 1% 13%% 960% 10-, 13— ! 206 Bk 200 | 9= 700, Ok 4o GOk .
41-46 — 10%% 7o 30k 90—, g%~ — 100 150 600 — 70% 10-
1""_5‘_: — () 1*»‘: -Lﬂ* 20‘ 3\)0 12(? 300, }** 3[» ()O* —
53 52, . R 1*; £ |k *!f$ P 900 74)’* 2\)0 10' 20:&« 1()"
5964 - G —— 1ok — — 100 50 - . -
65-70 - otk 1% 10- — - 10 190 — —

t

71-76 _— 2k —_ o - 100 10 - — — —
77-82 .. — 1 — — — — — — — — — —
83-88 .. — 1#% — — — — —_ — — — —

. e

Total .. .. i 54 - 45 17 2 16 73 25 {8 22 2
! !

(*y This sample included a ninth specimen of ¥g 18.4 (no colour pattern).

TABLE IV

Athering microstoma Giinther, 1861, Postmortem
mouth posture and size of fish (standard length);
22 specimens, trapped, The Arm, George’s Bay, St.

Helens, 22nd January,

1853.

Double asterisk =—

mouth open and permanently protracted; single
asterisk = mouth open and protracted, but retract-
able and closable; zero = mouth closed.

Post

Standard mortent

length mouth

(mm) posture
31.4 O
35.2 *
35,6 [
37.3 0
37.4 9
38.2 0
30.3 g
41.1 *

Standard
length
(mm)

41.7
42.0
42.7

W
ke
jae)

Post R Post
mortem |{Standard| mortem
mouth length mouth
posture (mm) posture
O 47.8 * oK
* 49.0 * %

{ 49.0 ¥

* % 50‘7 %k
L 51.9 *
L 53]) * ok
® %

* K
{
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TABLE V

Atherina microstoma Glunther, 1861.

Linear regression of total length (L7) on standard length

(LS) : predicted values of LT calculated from the equation: LT = 1-1568 LS -4 103 mm. Material
(272 specimens) trapped; The arm, George’s Bay, St. Helens, January, 1953.
O ‘ Sl R '
B 1 7l Forrt N { 7,
LS class No. of L1 LS class LT LS class | r
speci- oo —— o S P —
(class meean) mens | Ob- Pre- (class mean) Ob- Pre- (class mean) mens Ob- | Pre-
! served dicted served dicted served dicted
17-19 (18.4) 1 21.6 23.31 4749 (48.24} 28 56.80 5683 6870 (69.97) 3 52.30 31.97
Z8-31 (30.98) 4 36.40 36.86 5052 (51.44) 18 60.46 80,53 Ti-73 (72.40) 2 85.50 34.78
32-34 (33.63) 25 40.27 36.93 5355 (54.46) t4 64.62 64,62 Y4-76 (75.60) 3 89.97 88,48
35-37 (36.19) 52 42.91 42.89 56-58 (57.16) ¢ 67.29 67.15 7779 (78.1) 1 91.4 91.38
38-40 (39.34) 54 46.65 46.54 59-61 (60.48) 9 7112 70.99 30-82 (83.2) 1 95.3 97.27
41-43 (42.32) 29 50.27 49.99 6264 (63.23) 3 74.67 74.18
4446 (45.27) 16 53.63 53.39 65-67 (66.50) 2 76.40 77.96

Juvenile characters.—A specimen of LS 30-5, LT
37-1, i.e., rather less than one-seventh full grown-—
the smallest individual I have examined—obtained
by derrising a rock pool at East Beach, Low Head,
Northern Tasmania, on 14th December, 1953, shows
several interesting ontogenetic features.

In the pectoral, ray 1 (uppermost) is simple; 2-8
are cleft distally; 9, 10 are scarcely divided; while
11-15 are simple, thickened throughout, bluntly
pointed; but the extensive incision of the last few
(usually five) interspaces that forms so character-
istic a feature of the adult is represented only by
two barely discernible scallopings at rays 13-14 and
14-15. In the distal half of the anal, however,
emargination is fairly pronounced.

Complex color patterns, consisting essentially of
more or less clearly developed alternate dark and
light rows of spots, or imperfect bands, subparallel
to free margin, that characterize all fins, except
anal, in the adult are here present in very diverse
stages of manifestation. From first dorsal caudad
the normally patterned unpaired fins exhibit a nega-
tive gradient of ornamentation development. In
the first dorsal pigmentation is quite extensive, and
three or four interrupted cross bars are well
marked: in the anterior half of the second dorsal
are rudiments (visible only with lens) of three or
four blackish bars; in the third one-fourth of fin
a few very small chromatophores indicate the posi~
tion of one or two bars; while in last one-fourth
membrane and rays alike are virtually colorless:

in the caudal only the submarginal dark bar is
observable, being represented by two to eight
(modally about six) minute melanophores along
either border of each ray, the pigmentation being
most advanced on the lateral rays (except outer-
most, which is either pigmented only along its
external margin—superior ray; or wholly unpig-
mented—inferior ray), and being much less obvious
on the central two or three. In the ventral there
are small clusters of chromatophores at base of
spine; also beyond, at, before middle of 1st, 2nd,
3rd rays, respectively. The beginnings of a dusky
bar mark the pectoral base; and a few punctula-
tions occur elsewhere, mainly near middle of fin.

The large size of the eye (3-0 in head) results
in minimum distance of eye from preorbital being
less than one-fourth, compared with adult ratic of
about one-half, orbital diameter: and interorbital
becomes disproportionately large, being 53 {(n
adult 8-10 in head).

Family DIODONTIDAE

The two Tasmanian representatives are a globe
fish, Atopomucterus mnicthemerus (Cuvier, 1818),
and a javelin fish, Allomycterus pilatus Whitley,
1931: in all published local lists our javelin fish is
identified, apparently incorrectly (Whitley, 1831 :
125), with Diodon jaculiferus Cuvier, 1818, which is
a West Australian form. The eastern form has been
described and figured by McCulloch (1921 q).

KEY 70 DIODONTIDAE RECORDED FROM TASMANIA

A. Spines slender, subcylindrical,
= minimum depth of caudal peduncle;

mum depth of caudal peduncle; =

two-rooted, movable ] :

about 13 in longitudinal line from nostril to

dorsal origin. D.ca 12. A.ca 12. Head > 3 total Iengﬂ*
eye .. L

their modal length on midflank
Dorsal base < twice mini~
Atopomycterus nicthemerus

AA. Spines usually massive, a postpectoral pair somewhat depressed, the remainder com-

pressed (often javelin-like);

pectoral pair) ;

about 7 in longitudinal line from nostril to dorsal origin.
= % total length Dorsal base > twice minimum depth of caudal peduncle; >

three-rooted, fixed (except two-rooted, movable post-
their modal length on midflank < minimum depth of caudal peduncle;

D.ca 16. A.ca i6. Head
eye
Allomycterus pilatus
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Genus ALLOMYCTERUS MecCulloch, 1921
ALLOMYCTERUS PILATUS Whitley, 1931

Allomycterus pilatus Whitley, 1931, Bec. Aust. Mus.
Sydney, xviii, 3 : 125. Type locality: New
South Wales.

[non] Diodon jaculiferus Cuvier, 1818, Mem. Mus.
d’Hist. Nat. Paris, IV : 130, pl. VII, central
fig.

Chilomycterus jaculiferus (Cuvier). Johnston, 1883,
Pap. Proc. Roy. Soc. Tasm. (1882): 136.
Johnston, 1891, Pap. Proc. Boy. Soc. Tasm.
(1890) : 17.

Allomycteris jaculiferus (Cuvier). MeCulloch, 1821,
Rec. Aust. Mus. Sydney, xiii, 4: 141, pl
xxxiii, fig. 2. Lord, 1823, Pap. Proc. Roy.
Soc. Tasm. (1922): 72. Lord and Scott,
1924, Synopsis Vert. Anim. Tasm.. 95.

[part.] Allomycterus jaculiferus (Cuvier). MecCul-
loch, 1929, Mem. Aust. Mus. Sydney, V, iii:
434—eastern Australian records (N.Z.?).

Oeeurrence.—Though, unlike Afopomycterus nic-~
themerus, this species does not appear—-fide John-
ston (1883 : 136, 137)—in Allport’s MS List, John-
ston himself notes “common ”. It is, however,
either much less abundant, or more local, than the
slender-spined species. Along the North-West
Coast I have encountered, over many years, scores
of beach-~dried examples of the latter, but I have
secured only one javelin fish, a fairly freshly
stranded specimen found on East Beach, Ulverstone,
on 13th February, 1955.

Fin counts aund dimensions.—D. 18, A, ca 15.
P2 C.9. LS 2806. Length to origin of: pectoral ca
100, dorsal 215, anal 220. Pin base, between

parallels, direct: dorsal 33, 36; anal 24, 25. Snoub
24. Horizontal, vertical diameter of orbit 25, 28.
Bony interorbkital 51 anteriorly, 78 posteriorly. In-
ternarial distance 34. Depth 123.

Candal rays.—The caudal exhibits a peculiarity
that appears to have been generally overlooked.
The hard hyaline fin rays are either divided, or very
readily fissile, throughout their whole length, in the
sagittal plane. Atiention has been called elsewhere
in these studies (1953 : 161) to the existence of a
similar condition in Brachionichthys hirsutus
(Lacépede, 1804).

Spines.—As Waite (1923 : 229) justly observes,
whereas the globe fish is defended directly by its
long movable two-rooted spines, the javelin fish is
protected mainly by the cuirass formed by the
relatively large and massive roots by which all
spines save two are held immovable. In the col-
lapsed skin, from which there were recovered 218
perfect and 2 imperfect spines, the imbrication
of the roots had led to the production of a lattice
of remarkable complexity and strength.

Congsidering them simply in terms of mere
location, and disregarding strains resultant upon
muscular stresses, we may probably regard all the
spines, without exception, as a series of three-
dimensional solutions of the problem of the pro-
jection on to the complex surface of a bilaterally
symmetrical subprolatum of an archetypal plane
triradial root system, with the paired shorfer limbs
collinear, and the azygous (anatomically, cephalad)

&
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root normal to them; to which radical complex the
spine is added primitively as a fourth radial
clement collinear with, and in sense opposite to,
the unpaired roct (for its plane of development,
see below).

A formal analysis of observed modifications of the
basic plan has been made, and has been found to
involve 40 categories, with the lowest infracategory
at the fifth level of subordination. It will suffice
here to call attention to a few of the chief features
of interest. For convenience of description, let a
typical item be oriented in the same relation to
the observer as the inverted typographical mark of
reference, the dagger (7), on the page: the azygous
rootb (@) will be taken to be directed forwards, and
the spine (s) backwards, while the paired roots
will be right (r) and left (). Then with a, 7, I
coplanar and the system symmetrical, 7 and I may
become convergent backwards (at most to a slight
degree; more pronouncedly when r and [ are
curved), or forwards (modally to about 160°; mini-
mum angle 65°) : asymmetry may ke introduced by
inequality of angles made by » with a and by ! with
¢ {(maximally, one about thrice the other), by
variations in relative shape and size of r and [, by
curvature of r, I, or a, by combinations of these
modifications, and so on. When we come to deal
with three dimensions, the situation obviously be-
comes highly complex: in general, if g, the lower
surface of which is rectilinear or very nearly so,
is taken to be in the primitive plane, r and [ are
bent downwards, modally to about the same extent.
Roots are freqguently somewhat spatulate distally;
if to varying degrees, least so in a.

When typically developed, s appears to be essen-
tially a continuation forward of ¢; though it may,
and commonly does, have a conspicuous hyaline
roctlike substructure extending not only aleng a,
but also, and at but little lower level of develop-
ment, along each of r and I, the inferior junction
of the three usually forming a small transverse slot
or shallow cavity. Among the larger items, s is
large (from basal slot to tip about one-third a),
strongly compressed, straight, lanceolate, its tip
about as high above slot as latter is above level of
tips of 7 and I, so that it projects well beyond
anterior borders of ¢ and I. Awmong smaller items,
it tends to be relatively shorter and less com-
pressed, to have anterior border concave, and to be
set at a greater (though variable) angle to a, so
that its tip often fails to reach anterior root-con-
tour. In four pairs of items, s has been subject to
a torsion that results in its coming to lie virtually
along r or I: in one of these pairs (from caudal
peduncle) s is very large, its length from slot (17)
teing subequal to length of r or .

The two ancmalous movable postpectoral spines,
which are commonly said to be two-rooted, are,
indeed, virtually so: each, however, has a rudi-
ment, or (in the light of the interpretation of the
pattern advanced above, perhaps more probably)
a vestige, of a third root. In both, s is slenderly
pointed, much depressed proximally, slightly
depressed distally; in lateral view gently sigmoid.
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It was suggested above that the archetypal
triradiate root system was plane; the guestion of
the plane of the fourth element, the spine, being
left open. Now, a coplanar system of four elements,
of which thrree are roots and one g spine, would
clearly have no, or little, functional value if set,
as the case reqa*r 25, in ,he integument subparallel
to its surfact. Hence, for a radical constellation
s0 disposed, the spine-tip must rise above the root-
plane. However, it is of much interest to note that
in the “two-rcoted” spines 7, I, and s and the
minute a are effectively coplanar; the erection and
depression of s being brought akout by rotation of
the (r + D opinfﬂe, a movement uninhibited by
the degenerate Hence we may perhaps regard
two- mmensmnm symmetry as formally prior to
three~dimensional.

Length of unpaired root, measured from its
junction with anterior border of paired roots: =
216; range 7-8-31-1; = 17-97 =4 0-33; ¢ 479 -+ 0-023
vV 2846 -+ 1. bpan (direct Iom tip to tip) Gf
paired roots: n 216; range 9-4-45-1; 1 2443 —+ 0-58;
o §47 -+ 0-041; V 347 -+ 1-7.

In view of the relatively self-sufficient character
of @, it might be expected that the distribution of
its length would approximate the normal. Calcu-
lation gives g 0-087 -+ 0-17, g, — 028 -+ 0-33; the
departures from normality (platykurtosis, positive
asymmetry) being non-significant (¢ = 0-52, 0-87).
On the other hand, variation in the span (v -+ I}
is clearly likely to be complex, being dependent on
a number of variables, of which some have been
noted above; and it is found the freguency distri-
bution shows pretty clear indication of being multi-
modal, with a primary mode at 25, tclerably well-
marked subsidiary modes at 16, 34, and perhaps

another at 42.
ADDENDUM

It is noted above (p. 1) that Dasyalis brevi-
caudatus (Hutton) is not recorded for Tasmania by
MeCulloch (1929) or Whitley (1840), and it is
suggested that the individual here described pro-
vides perhaps the first formal record for this State.
While this paper has been in press, the section on
the family Dasyatidae in Mr. 1. S. R. Munro’s Hand~
book of Ausiralian Fishes (now appearing in parts
in the Fisheries Newslelter) has been published:
iocalities there given for this species are New South
Wales, Victoria, South Australia, 7Tasmania,
southern Western Australia.
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