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SUMMARY.

An investigation was made to determine how fliorosis in Merine sheep
could be allcviated by variations in the time of exposure to and protection
from fluorided water. The treatments used were considered in relation to
field application wunder Queensland conditions.

Eighty Merino lambs, in four equal groups, were subjected to the
following treatments for 30 months from three months of age:—

Group r—Continuously cxposed to fluorided water,

Group 2—Altcrnately exposed to and protected from fluorided
water for periods of three inonths.

Group 3—Alternately exposed for six months to and protected for
three nonths from fluorided water.

Group g—diternately cxposed to and protected from fluorided water
for periods of six months,

The animals were kept wr small poddocks and their diet was grassy
liecerne hay fed in bales together with Hmited grasing. The fluorided water
was prepared to contam 10 p.pom. F.

Liveweight gains and wool growth were comparable in all groups.
No abnormalities in founur, tibio or mandible were detected.

The lesions of fluorosis were apparent i the incisor teeth of all sheep
but were Icast pronounced in the group alternately exposed to and protected
fromt fluorine for periods of three months. The fluorine conceniration in
bones and tecth was also least in this group.

As a result of this study, together with findings recorded previously by
the author, a system of flock management is recommended. The system is
based on the presence or provision of aliernative fluorine-free water, but
enables the maximum use of fluorided water with the minimwn of damnage

to sheep.
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INTRODUCTION.

In an earlier publication (Harvey, 1852) it was stated that in the light
of present knowledge the only means of ameliorating chronie endenie fluorosis
of Merino sheep in Queensland is by floek management. This conclusion was
based on observations on affected properties, where cfficient management and
the use of fluorine-frec water for sheep during their susceptible period were
found to reduee Huorctie symptoms greatls.

The object of the investigation now reported was to determine how
finorosis in sheep might be alleviated by varviation in the time of exposure
to and protection from water econtaining fluorine.

EXPERIMENTAL,

The cxperimental animals were Merino lambs three months of age at
the beginning of the experiment. They were bred on a property in south-
western Queensland from ewes which had not been exposed to water containing
finorine. A uniform line of 80 lambs was selected from 100 brought to
Yeervongpilly, and they were divided into four equal groups which weve treated
as fellows :—

Group 1—Continuously on water eontaining 10 p.pm.F.

Group 2—Alternately for 3 months on water containing 10 p.p.m.F
and 3 months on fluorine-free water.

Group 3—Alternately for 6 months on water containing 10 p.pm.F
and 6 months on fluorine-free water.

Group 4—Alternately for 6 months on water containing 10 p.p.m.F
and 3 months on finorine-free water.

Two paddocks of approximately an acre each were used. In one
paddock the sheep had aceess to water containing less than 0-1 ppm.F. In
the other paddock the eomplete drinking supply contained 10 p.pm.F. This
drinking water was prepared in 44-gallon drums by the addition and
thorough mixing of the required amount of sodium fluoride. Analyses were
made at regular intervals to ensure that the desired coneentration of
10 p.p.m.F. was maintained. The 44-gallon storage tanks and the drinking
troughs were protected from sun and rain to minimise changes in concentration.

The diet was grassy lucerne hay of poor quality fed in bales. Limited
grazing was also available, but this was not extensive, as each paddock
averaged approximately 40 sheep to the acre.

All sheep were given anthelmintic treatment with phenothiazine at the
commencement and at monthly intervals during the course of the study.

Liveweights and observations on the incisor teeth were recorded at
manthly intervals.
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The duration of the investigation was 30 months. Six animsals from
each group were then autopsied. DPhotographs of the ineisor teeth were taken
and X-ray plates of the femmur, tibia and mandible were made. Kidney,
femur, tibia, mandible and ineisor, molar and premolar teeth were analysed
for fluorine.

The design of the investigation 'was based on the following
considerations ;—

{1) Any one of the ameliorative treatments is practicable in endemie
areas. On an affected property there may be one or more
fiuorine-free bores; alternatively, there may be, or could be
constructed, ecarth tanks for the trapping of surface water.

{2) The high level of fluorine (10 p.p.m.F) corresponds with that
of badly affected water. This level can occur at the borehead
or, wore commonly, at a distant portion of a long drain where
concentration by evaporation has considerably increased the
finorine content. If any of the systems of intermittent exposure
showed beneficial effects in comparison with the continuously
exposed group, such effects would be enhanced under less severe
conditions.

(3) The wuse of 3-month-old lambs enabled all groups to be exposed
to fluorided water during the period immediately prior to or
immediately after early weaning. The systems of manasement
were therefore compared nnder severe conditions of exposure to
affected water.

(4) The rate of stocking of the paddocks meant that the bulk of the
diet had to come from the grassy lucerne hay fed in bales. This
was arranged to simulate the wear on tecth that oeeurs under
field conditions in endemic arcas.

RESULTS.

Tables 14 record the observations on the incisor teeth of the sheep
in each group. The inspections were made at monthly intervals, so the
comments denolc the onset of symptoms of fluorosis as judged by damage
to the permanent incisors. At the conclusion of the investigation, when the
sheep were 33 months of age, all execpt one sheep had erupted the third pair
of incisors and a number had erupted the fourth pair. The severity of the
fluorotic lesions on incisor teeth was used to compare treatments.

The mean monthly weights for each group are shown in Fig. 1.
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Fig. 1.
Graph Showing Menn Monthly Weight of Sheep in Each Group.
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Table 1. .

OBsERVATIONS ox Iwcisor TEETH oF SHEEP FROM GROUr 1.
{Continucusly Exposed Group.)

Ohservations.

Ape
{ilonths).
Eruption of Tneisors. Thaorotic Lesions.
3—9 Deciducus testh only.
1 1st pair erupting in four
sheep.

11 1st paiv in seven sheep. Overlapped in three sheep; 2l show ervosion, fine
challky striations and chalky spots, staining and
some deep pitting.

12 1st pair in nine sheep. Eroston and chally striations more pronounced,

13 1st pair in all except three | Some chipping of cutting surfaces as teeth come into

sheep. WEar.

14 1st pair in all sheep. Marked chalky strigtions, evosion and some deep
pitting ; staining raore pronounced ; soms chipping.

15 Ist pair in al! sheep. Increased wear on cubting surfaces,

18 2nd pair erupting in two ! No change,

sheep.

17 2nd pair in three sheep. Paper whito ; deeply eroded, with pronounced chalky
bands,

18 2ad pair in eight sheep. Erosion and chalky striations mere pronounced than
in st pair.

19 2nd peir in all except four } One deformed ineisor arch.

sheep.

20 2nd pairin 2}l except four | No change.

sheep.

21 3nd paiv in all except two | Markedly striated and some chipping ; inereased wear

sheep. on Ist pair,

22 3vd pair erupting in two | No change.

sheep.

23 2nd pair in all sheep; | All incisors show marked evidence of fluorcsis,

3rd pair in two sheep.

24 3rd pair in seven sheep. All markedly striated, with chalky bands.

23 3rd pair in seven sheep. | No change

26 3rd pair in all except four | All show merked striations deweloping io chalky

sheep. areas ; 2nd pair show chalky bands with crosion
and pitting te give horizental lines of weakness ;
1st pair show striations and evesion more pronounced -
in the lower half,

27 3rd peir in all except four | No change.

sheep.
23 3rd pair in all except one | No change.
sheep ; 4th pair erupt- ’
ing in two sheep.
2% drd pair in all sheep ; 4th | No change.
pair in four sheep.
30 4th paoir in seven sheep, 4th pair desply eroded and markedly striated ; 3rd

pair croded, with some decp pitting and prenounced
challky bands; 2nd pair similar to 3rd pair but
cutting surfaces are more worn; lst pair badly
worn, mavkedly strizted over the lower half, with
sorne deep lines of pitting at the pum margin.
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Table 2,

OBSERVATIONS 0 INCISOR TEETH OF SHEEP FROM (GROUP 2

(Three Mounths® Exposure and Three Months’ Protection.)

‘ Observations.
Awma
{Months), :
' Eruption of Tacksors. . Flnarofic Lesions.
3—9 [ Deciduous tecth only.

10 ! Ist pair erupbing in onc
sheep. i

il Ist paiv in two sheep. | Fine transverse striations with slight staining,

12 Lst pair in six sheep. | Erosion with fine striations and slight staini ng.

13 Ist pair in 12 sheep. | Slight chipping of cutting surfaces.

it i Ist paiv in all oxeept two ! Krosion marked in two sheep only.

i sheep

15 ; Ist puir in all except one | Fine striations and some chally spots ; some chipping.
sheep.

16 Ist pair in all except one ; No chanpe.
sheep.

17 Ist pair in all sheop ; 2ad | No change.
pair srupting in three
sheep. '

i8 i 2nd pair in four sheep, : Fine striations with some erosion.

ig i 2nd pair in seven sheep. | 1st pair show increased wear on cutting surfaces.

20 : 3nd pair in 11 sheep. i No change.

21 2l pair in all excopt ! All incisors show fine striations and some erosion
theee sheep; 3rd pair cmphasised by staining ; lst pair show wear.
erupting in one sheep.

22 2nd pair in all excepl | No change.
thvee sheep; 3vd paird
erapting in one sheep. 3

23 2nd pair in ali sheep ; 3rd | One deformed incisor avcl.
pair in two sheep.

24 i 3vd pair in five sheep. + All ineisors tend fo be paper white, with fine stria-

i tions, erosion and staining.
25 3rd pair in five sheep. ! No change.
26 3vd pair in seven sheep. In only three sheep are there evident lesions of
fluprosis ; all other sheep in this group are elassod
| o3 rnild cases at this stage.
3T 3rd pair in all except six | No change.
| sheep.

28 3rd pair in all except four | No change,
sheep ; 4th pair eropt- |
ing in one sheep. :

25 | 3vd pair in oll except one | A deoformed incisor arch in two sheep; incroased

. sheep; d4th pair erupi- wear on st pairs,
ing in two sheep.
30 | 8rd pair in all sheep ; 4th | Three sheep show marked stristions with erosion and

pair in three sheep. some decp pitting on 2nd and 3rd pairs; other
sheop in this group show fine stristions and mild
crosion, with some wear on cutting surfaces.
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Table 3.

OBSERVATIONS oN [NCisor TEETH OF SHEEF rreM GEOTP 3.
{(Six Months’ Exposure and Three Months’® Protection.)

Ane
(Aouths).

30

Qbservations.

| Deciduous testh only.

I'1st pair in nine sheep.

Ist paiv in all except five

i 3rd paiv in all except six

Eruption of Incizors. |

I'lnorotic Lesiong.

Ist pair crupting in four!
sheep.

ist pair in 12 sheep.

sheep.

Ist pair in all except one
sheep.

ist pair in all except one
shoe.

2nd pair erupting in two l
sheep. 1

1st pair in all sheep; 2nd
pair in six sheep.

2ad pair in 12 sheep.

2nd pair in all except four
sheep.

2nd pair in all exeept
thres sheep.

Zad paty in all except two
sheop.

Badl pair in all exeept one
sheep ; 3rd pair erupt-
ing in four sheep.

2nd pair in all sheep ; drd
paiv in six sheep.

3rd prir in 10 sheep.
3rd pair in all except six
sheep.

sheep. |
3rd palr in all except |
four sheep; 4th pair!r
erupting in one sheep. :

3rd pair in all exeept
thvee shesp; 4th pair
in one sheep.

3vd pair in all except two
sheep ; 4th pair in six
sheep.

3rd pair in all excepl one
sheep ; 4th pair in 11
sheop.

3rd peir in all sheep ; 4th
pair in all exeept five
sheop.

All show orosion and marked chalky striations.

As at 10 months plus slight chipping of cutting
surfuces.

Marked erosion, pronounced tranverse chalky bands,
some staining and chipping.

Soms deep pitting, incressed wear on culbing surfnces.

No changa.
No change.

Papor white, morkedly striated, with chalky areas,
deeply evoded and Ist pair badly worn; .one
deformed ineisor areh.

No change.

No change.

As befove plus increased wear on 1st pair.
No change.

No change.

All markedly evoded, striated and stained ; 2nd pair
show somo deep bands of pitting, pronounced
chalky aroas and inereased wear on culting surfaces.

No change.

Marked chalky bends and chalky sveas, sorne deep
pitiing,

No change.

All ineisors show marked fluerotic lesions and closely
resernble those in sheep from group 1; vertical
cracks are apparent in ihe cubbing surfaces of lst
and 2nd paivs

No change.

One st incisor broken at line of pitting.
Ne ehange.

All incisors show marked evidenecs of fluoresis; lst
pair broken in two sheep; four sheep have a
doformed incisor arch.
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Table 4.

ORSERVATIONS ox INcisor TEETH OF SHEEP TROAT (FRODP 4.
{Six Months® Exposure and Bix Months’ Protection.)

Observations.

Age
(Moaths),
'Erumion of Incisors. Fluorolic Lesions.
38 Deciducus teeth only.
1¢ 1st pair evupting in two
sheep.
11 15t pair in soven sheep. All show erosion, fine chalky stristions and slight
staining,
12 Ist pair in all except | No chango.
three sheep.
13 1st pair in all except one | All show erosion, pitting and chalky bands.
sheop.
14 Ist pair in all except one | No change.
sheep.
15 1st pair in all sheep. As bofore plus increased wear on cutting surfaces,
16 1st pair in all sheep. No change.
17 2nd  pair ecrupting in | No change.
three sheep. :
i8 2nd peir in six sheep. All show erosion and chalky striations; some desp
pitting on lst pair and worn cutting surfaces; one
deformed ineisor avch.
19 2nd pair in six shecp. No changs.
20 2nd pair in all except four ;| Increased woear on lst pair.
sheep.
21 Znd pair in all except | No change.
three sheep.
22 2nd pair in all sheep. Eroded, with some deep pitting, finely striated, with
chalky bands in three sheap.
23 3rd pair erupting in thres | No change. :
sheep,
24 3rd pair in four shesp. Broded, strinted and stained.
23 Srd pair in five sheep. No change.
26 3rd pair in all except six | The fluorotic lesions are more marked in this group
sheep. than in group 2, butb less severe than in groups 3
and 1. :
27 3rd pair in all except | No change.
three sheep.
a8 drd pair in all execopt | No chango.
thres sheep.
29 3rd peiv in all except two | No change.
sheep ; 4th pair in four
sheep.
30 3vd pair in all exeept one | All incisors are eroded and finely striated, with chalky

sheep ; 4th pair in four
sheep.

some wear on cutting
one doformed

bands in three shecp;
surfaces of lst and 2nd pairs;
incisor arch.
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Table 5 records the fluorine concentration in kidney, femur, tibia,
mandible, and Incisor, premolar and molar teeth.

The analyses were made
on speeimens from six sheep from each group taken after autopsy

at

33 months of age, and the fluorine levels reported are the means of the six
determinations for each of the groups.

{(p.p.m.F ou Dry Matter Basis, Fat-free Bones and Tecth.)

Table 5,

Fruorixe CoNCENTRATION IN KINEY, BoNES Axp TEETH.

Group 1 Sheep i

No. No.
1 1
2
3
4
5
6

Moean
2 1
2
f 3
Pog
5
&

Mean
3 i
P2
3
4
b
3]

Mean,
4 1
2
3
4
5
6

Mean

Tizsue.
' @ ! i\r a i T | ;; f_4u ad | ong 3.:_
: a e a - B 11! I 1] d F;
Ridney.| Femar. | Tibia. ‘ 1{;11:, ©opair. 1 pair. pafir. ¢ pair, n,fglir m(::;ar. molar,
i
100 | 2400 18405 2800 | 1400 | 1600 | 1500 | 1450 | 1760 | 1280 | 1520
16 | 2080 | 1280 | 2060 | 960 | 1400 | 1350 1600; 1400 ; 1120 | 1280
16 | 2840 | 1680 | 2860 | 1480 | 1760 | 1630 | 1600 : 1600 : 1440 | 1680
24 | 2000 | 1440 ! 2720 | 1120 | 1600 | 1520 | 1450 , 1380 | 1360 | 1380
24 | 2000 | 1680 i 2720 | 1520 | 1200 | 1230 | 1300 | 1480 | 1520 | 1480
10 | 2240 | 1760 ; 3280 ; 1650 | 1440 | 1420 | I1S00 | 1520 | 1440 | 1440
32 | 2237 | 1613 | 2907 | 1360 | 1500 | 1448 | 1533 | 1520 { 1360 | 1460
52 ; 1280 1 1040 | 1520 - 880 | 640 | 850 | 830 ! 1040 [ 880 | 1040
12} 1080 | 1000 | 1200 ; 360 [ 560 | 650 | 600 | B840 | 800 | 800
16 ; 1440 | 060 | 1380 | 680 | 760 1 800 | 700 | 800 | 720 720
11 880 720 920 600 5360 l 630 1 650 720 F00 689
10 1280 ' 1040 I 520 | 6801 TH0 | 730 i .. #40 | 720 840
16 1206 | 800 | 1120 | 720 | 806G . 720 6207 7201 800 | 640
19 | 1193 | 937 | 1273 ? 687 , 680 | 733 | 6B4 | 827 737 | 787
56 ° 2080 ; 1360 | 2320 | 1040 !1120 1200 | 1700 | 1200 ; 1180 | 1240
10 1 1840 | 1200 1 2330 | 1244 | 1440 [ 800 | 1400 | 1360 | 1240 | 1040
10 | 2160 | 1840 ¢ 2240 | 1120 | 1246 | 1160 © 1080 | 1320 ! 720 | 1200
13 1 1520 {1 1040 | 2080 | 1330 | 960 | 900 ; 1400 | 1040 - 960 | 880
24 | 2080 ; 1600 | 2160 | 1280 | 1360 | 1140 | 1200 ' 1360 | 1400 | 1560
28 1 1920 1 1440 | 2320 | 1320 | 1680 | 1750 | la0o i 1120 ' 1280 | 1520
: T i
23 01933 | 1413 | 2212 | 1225 | 1300 | 1165 | 1380 | 1233 | 1127 | 1240
: f

01 1520 BEO 1 1600 320 850 700 .. 840 340 880

2| 1260 | 880 | 1680 | 860 ; 1200 | 1000 | 1800 | 1000 | 1000 @ 1080

2| 1520 | 1040 | 1480 0 9261 720 | 700 | 1100 | 730 1080 | 680
10 | 1520 | 800 | 18001 750 ¢ 760 | 1000 | 1600 | 840 | 840 | 720
20 | 1680 ; 1280 | 1680 * 1000 i 920 | 900 | 1200 | 960 | 680 | 880
24 | 1440 | 1640 | 1600 ; 800 i 640 | 750 | 1100 | 720 | 1200 | 830
16 | 1480 | 987 | 1607 | 892 | 853 | 842 | 1200 | s47| 940 | 853

2 i
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Photographs of the incisor teeth of six sheep from ecach group taken
after autopsy are shown in Figs 2-D.

Tig. 2 shows the left half of the incisor arch of sheep from group 1.
The changes in tooth structure, deseribed as transverse chalky striations, were
apparent in all specimens from this group, but such lesions are not clearly
defined in photographic reproductions. Some deep pitting is apparent and
is emphasised by staining. Splaying of the incisors is noticcable in sheep 2;
sheep 5 and 6 show marked crowding with the 4th pair of incisors erupted
at right angles. Some chipping of the cutting surfaces of the st pair can
be seen in sheep 1 and 5.
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Fig. 2,
Left Half of the Incisor Arch of Sheep in Group 1.

]
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Fig. 3 shows the left half of the incisor arch of sheep from group 2,
Abnormalities in tooth structure are not readily apparent in animals from
this group; chalky striations oecarred but are not reproduced in the photo-
graphs. There has been some mottling, emphasised by staining. Chipping
of the eutting surfaces is noticeable, and there are horizontal fractures close
to the cutting edges. Brosion and pitting are less scvere then in the other
three groups.
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Fig. 3.
Left Half of the Incisor Arch of Sheep in Group 2.
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Fig. 4 shows the left half of the incisor arch of sheep from group 3.
Chalky striations may be discerned in each photograph. ‘‘Sheet’’ erosion
and some deep pitting ave emphasised by staining. Horizontal lines of
weakness are indicated, and the 1st pair of ineisors in sheep 1 have snapped
off at one of the lines of weakness, Damage to the cutting surfaces is shown,
particularty in sheep 1, 4 and 6.
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Fig. 4,
Left Half of the Iuneisor Areh of Sheep in Group 3.
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Fig. 5 shows the left half of the ineisor arch of sheep from eroup 4.
Chalky transverse striations are apparent. Krosion and some deep pitting are
emphasised by staining, Chipping of the cuiting surfaces is noticeable in
sheep 4, and there are some horizontal fractures towards the cutting edges.
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Fig. 5,
Left Half of the Incisor Arch of Sheep in Group 4.
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X-ray photographs arve shown in Figs, 6-29. These are of the mandible,
femur and tibia of all animals slaughtered at the end of the investigation.

Tigs. 6-11 show the mandible, femur and tibia of six sheep from
group 1. In all cases there is good Qeposition of dense bone. There is some
indication of uneven wear on molar and premolar teeth in four of the six
photographs. - o

Tigs, 12-17 show the mandible, femur and tibia of six sheep from
group 2. XNo abnormalities are detectable.

TPigs. 18-23 show the mandible, femur and tibia of six sheep from
gronp 3. ITun four of the six photographs the dense bone appears thinner
directly under the 3rd wolar, and there is a tendency for the roots of this
molar to extend into the compact substance. Some uneven wear on molar
and premolar teeth is diseernible in two photographs from this group.

Figs. 24-29 show the mandible, femur and tibia of six sheep from
sroup 4. In two of the specimens some uneven wear of molar and premolar
teeth 15 apparent. . : ’

DISCUSSION.

Examination of Tables 1-4 shows that fluorotic lesions were discernible
in the ineisor teeth of all the experimental animals. The severity of these
lesions varied between animals within a group, but the variations were not
large when compared with group differences. These findings snpport the
following conclusions :—

(1) The maximnm damage was in ‘group 1, the continnously
exposed group.

(2) The minimum damage resulted in group 2, the group alternately
exposed and proteeted for periods of three months.

(3) The. lesions in group 3, the group alternately exposed for six
months and protected for three months, elosely resembled those
in group 1.

(4) The lesions in group 4, the group alternately exposed and
protected for periods of six months, were intermediate in severity
between those in group 3 and group 2.

The analytical data in Table 5 support the conclusion that, for these
experimental animals, there is a relationship between fluorine storage in bones
and tecth and the severity of the finorvotic lesions in inecisor teeth. The
maximum damage and the maximum fluorine storage oceurred in the
eontinuously cxposed animals {group 1). The minimom damage and the
minimum fluorine storage were found in group 2, the group alternately
exposed and protected for periods of three months. The fluorine storage in
hones and teeth in group 3, the group exposed for six months and protected
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for three months, closely rescinbles that in group 1; the severity of the dental
lesions in group 3 supports this finding. The fluorine levels in bones and
teeth of sheep in group 4, the group alternately exposed and protected for
periods of six months, are intermediate between those of group 3 and group 2.
The fluoretic lesions in incisor teeth of group 4 are also intermediate in
severity between those of group 3 and group 2.

Examivation of the photographs of the ineisor teeth at the end of the
investigation support the conclusions drawn from the monthly examination
of ineisor teeth and the analytical data on fluorine storage in bones and teeth.
The characteristie transverse chalky striations are mot clearly depicted by
monochrome photography but may be discerned in photographs of all groups
other than group 2. Xrosion and pitting are also less apparent in the
photographs of specimens from group 2. Herizontal lines of weakness were
present in the ineisors from sheep in groups 1 and 3. This is emphasised in
sheep 1 from group 8 (ig. 4} in whieh the 1st incisor has snapped at a line
of weakness, The only marked damage from exposure to fluorine of sheep in
group 2 is the chipping and fractures at the entting surfaces of ineisor teeth.
Such defects arve also apparent in the ineisor teeth of sheep in other groups.

The X.ray photographs of the mandible, femur and tibia (Figs. 6-29)
do mnot indicate the bone rarvification noted in previous studies {Harvey,
1952). There appears to have been a satisfactory deposition of dense bone in
the femur and tibia of sheep of all groups. There is no indieation of the
shortening of the horizontal ramus of the mandible that was apparent in
earlier studies. In four of the specimens from group 3 depicted in Figs. 18-23
the layer of dense bone tends to be thinner under the 3rd molar, and the
roots of this molay extend into the compact substance. This abnormality was
clearly evident in penned sheep exposed to drinking water eontaining finorine
during eavlier investigations on the effect of dietary factors on the incidence
of symptoms of fivorosis. There is no evidenee of uneven wear on molar and
premolar tecth in the specimens from group 2 depicted in Figs. 12-17, but there
Is an indication of uneven wear of teeth in some specimens illustrated in
Figs. 6-11, 18-29.

In the previous studies and in this investigation, some groups were
continunously exposed from the age of three months to drinking water
contaiming 10 p.p.m.I, In the earlier studies the animals were housed in
pens and fed chaffed or milled food. In the present investigation the
animals were kept in small paddocks and had aceess to limited grazing plus
hay fed in bales. The marked evidence of bone rarification in the former
study and the equally strong evidence of normal bone deposition in the
present investigation could be the effect of fluorine on sheep under different
conditions of housing and feeding.
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Fig. 6.
Mandible, Femur and Tibia of Sheep frem Group 1.

Pig, 7.
Mandible, Femur and Tibia of Sheep from Grovp 1.
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Pig. 8
Mandible, Femur and Tibia of Sheep from Group 1.

Fig. 9.
Mandible, Femur and Tibin of Sheep from Group 1.
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Fig, 10.
Moandible, Femur and Tibia of Shecp from Group 1.

Fig, 1l
Mandible, Femur and Tibia of Sheep from Group L
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Fig. 12.
Mandible, Femur and Tibia of Sheep from Group 2.

e ————— g

Fig. 13,
Mondible, Femur and Tibla of Sheep from Group 2.
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Fig, 14,
Mandible, Femur and Tibia of Sheep from Group 2.

' Fig. 15,
Mandible, Femur and Tibia of Sheep frem Group 2.
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Fig. 16.
Mandible, Feraur and Tibia of Sheep from Group 2.

Fig. 17.
Mandible, Femur and Tibia of Sheep from Group 2.
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Fig. 18,
Mandible, Femur and Tibia of Sheep from Group 3.

Fig. 19.
Mandilble, Femunr and Tibia of Sheep from Group 3.
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Fig. 20.
Mandible, Femur and Tibia of Sheep from {roup 3.

Pig. 21.
Mandible, Femur and Tibia of Shecp from Group 3.
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Fig. 22,
Mandible, Femur and Tibia of Sheep from Group 3.

"

Fig. 23.

Mandible, Femur and Tibia of Sheep from Gronp 3.
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Fig. 24,
Mandible, Fenur and Tibia of Sheep from Group 4.

Fig. 23
Mandible, Femur and Tibia of Sheep from Group 4.

=]
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Fig. 26.
Maondible, Femur and Tibia of Sheep from Greup 4.

Pig. 27. )
Mandible, Femur and Tibia of Sheep from Group 4.
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Fig. 28.

Mandible, Pemur and Tibia of Sheep from Group 4.

© Fig. 29.
Mandible, Femnr aud Tibia of Sheep from Gronp 4.
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CONCLUSIONS.

Sheep in all groups showed the characteristic fluorotie lesions in the
ineisor teeth. The damage was most marked in group 1 (continuously
exposed to 10 p.p.m.F in the drinking water) and in group 3 (exposed
6 months and protected 3 wmonths). Only in group 2 (exposed 3 months
and protected 3 months) weve the dental lesions classed as indicating mild
finorosis. There was an indication of uneven wear of molars and premolars
in some sheep from all groups other than group 2. The analyses of bones
and teeth showed that fluorine storage agreed with these findings. The
fluorine eoncentration in femur, tibia, mandible and teeth was lowest in
group 2.

Weight gains and weel growth were gimilar for all groups. This
indicated that up to 30 months’ exposure to 10 p.p.m.F in the drinking water
did not fmpair the ability of these animals to gather and masticate grassy
lueerne hay of poor guality fed in bales. This is not true for sheep under
the same conditions of exposure to fluorine in endemie areas of Queensland—
the wear on both inecisor and molar teeth is move severe, fractures of the
incisors at lines of weakness occur when harsh stubble-like pasture constitutes
the bulk of available feed, and production records are unsatisfactory.

Under the experimental conditions, horizontal lines of weakness were
apparent in groups 1 and 3, and in two sheep frowm group 3 fractures of the
1st pair of incisors had ocewrrved, While it might be anticipated that further
snapping at lines of weakness would have resulted on continuation of the
exposure period, a satisfactory comparison of treatments was possible at the
end of 30 months. The treatment most successful in combating the onset of
fluorotic lesions was the alternate cxposuwve to and proteetion from fluorided
water for periods of three months,

These findings offer a practical method for the econtrol of endemie
fluoresis in Queensland. This eontvol is dependent on either the presence of
one or morve flnorine-free bores on an affected property or the use of earth
tauks or dams for storage of surface water. On the basis of this and previcus
studies on fluorosis in Merine sheep, vecommendations ave made for the
management of flocks on affected properties.

RECOMMENDATIONS.

(1} Breeding sheep may be held on fluorided water containing up to
10 p.pm.IF. This will not result in an appreeciable transmission of fluorine to
the lamb, either through foetal circulation or later through the milk.

(2) Either lambs must be weaned early, or ewes and lambs must be
transferred to paddoeks watered only by fluorine-free water. This transfer
must be made before the lainbs commence to drink water.
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(3} A rotation must be made so that young sheep are proteected from
fluorided water for a minimum of three wmonths and when exposed do not
have access to fluorided water for more than three months.

(4) SBheep over 30 months of age (i.e., when the 3rd pair of incisors
are in wear) may be held on paddocks wateved by water containing up to
18 p.p.m.F.

As a temporary measuve, on properties where no alternative fluorine-
free water is available, the harmful effects of fluorine will be minimised if
young sheep are watered as near to the borehead as possible. In good or flush
seasons, control measures are less important, as the animal will receive the
bulk of its fluid requirements from the pasture. These measures afford only
a partial relief, and the ultimate control of fluorosis, in areas where all
artesian water is affected, involves the storage and economic use of surface
water.
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STUDIES OF THE COCCOIDEA. 1. NEW SPECIES
OF NEOLEONARDIA.

By A. R. BRIMBLECOMBE, M.Sc., Entomologist, Science Branch,
Division of Plant Industry.

SUMMARY.,

Evamination of the Coccoidea occurring in Queensland has revealed
several new species. Two of these, Neoleonardia chitinosa and N. aliformis have
now been described.

INTRODUCTION.

Many of the Coccoidea are of economic importance in Queensland, and
while elucidating the species and recording their hosts it has become evident
that a better understanding of the systematics of this superfamily is essential,
Examination of the large amount of material available has revealed a number
of new species. In preparation for more extensive publications based on work
with these inscets, two new speeies in the tribe Aspidiotini are now described.

GENUS NEOLEONARDIA MacGILLIVRAY,

The genus Neoleonardie in the tribe Aspidiotini family Diaspididae was
established by MacGilliveay (1921, p. 392) to accommodate one species,
Aspidiotus extensus Maskell (1894, p. 41) of Australia. Two other speeies—
4. alatus Frogeatt (1914, p. 132) and A. delicatulus Laing {1929, p. 23)—
were later referred to it by Ferris (1938, p. 43). Two new species from
Queensland are now added. The total number of speeies therefore is five and
all are limited to Australia,

For the purpose of comparing illustrations of the deseribed species with
those of the new species, reference may be made to the articles of Laing
{loc. cit.) and Fervis (loc. cit.).

Neoleonardia chitinosa n.sp.
{Figs, 1-3.)
Hosts and Distribution.—Type material collected from Eucalyptus crebra
T Muell, Inglewood, Sept. 1940, by the aunthor. Paratype material is labelled
“Eue. transcontinalis, Enston, N8 W,, 25.10.28, W.W.F.”> This host name is
a misspelling of Ewnealyptus transcontinentalis Maiden, '

Hobit —Insect and secale occurring under the epidermis of twigs and
branches and giving the appearance of small round surface swellings, averaging
1.5 mm. in diameter. Pellicles are black internally, hard and brittle.

Recognition Characters.—Adult female broadly turbinate with a cephalic
eonstriction, length 1.2 mm. Old specimens as wide as long. Pygidium broad
basally, Median lobes completely fused, triangular, margin smooth with a
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convexity near base; basal scleroses divided, longer than the lobes. Second lobe
small, triangular, with basal scleresis. Third lobe a mere point but cbvicus
by the basal sclerosis. Paraphyses arising from each of the first and second
mnterlobal spaces, sides subparallel, three times longer than the median basal
sclerosis. Plates represented in both the first and second interlobal spaces by
two subequal apically eurved truncated simple derm processes. Spines as g
pair anterior to cach of the second and third lobes, with others spaced on the
anterior margin of the pygidinm. Macroduct openings small, as rows in the
gseeond and  third duet furrows, approximating 30 and 20 respectively.
Perivalvar seleroses in a crescent anterior to the anus, Anus small, nearer to
the perivulvar seleroses than to the median lobes. Perivulvar pores absent.
Sclerotized thickenings radiate from the apex.

Note,—This species differs from all others in the genus by the presence
of three pairs of pyeidial lobes.

Tig. 1.

Neoleonardia chitinosa nsp. Appearance of inseet on lost plant. (X 7.)

Female nymphs apparently settle in positions where host growth is
active. The surface tissue surrounding the nymph enlarges slightly, enabling
the insect body to expand beneath the epidermal layer, with the first pellicle
as a eover to the openimg. In normal material this pellicle is not obvious,
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Fig. 2.
Neoleonardia chitinoza nsp. Left, Outling of aduvlt female. (X 30.)
Right, Eulargement of portion of body surface.
[Brewing by Witliom Maniey,

Tig. 3.

Neoleonardia chitinose n.sp. Enlargement of pygidiom. (X 190.)
[ Prawing by William Manfey.
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but when weathered off or otherwise removed exposes a small oval black area
which is part of the upper surface of the sccond pellicle. When mature
specimens ave vemoved, a depression is left in the epidermis of the host.

Old mature females of this species can be readily recognized when
mounted for mieroscopic examination by a dense reticulate chitinization of
the prepygidial part of the body (Fig, 2) ; henee the specific name.

Type slide Reg. No. T.5278, paratype slide (7.5279) and unmeunted
material  (T.5284) are in the Queensland Museum. DParatype slide and
unmounted material are in the C.8.L.R.O. collection, Canberra.

Neoleonardia aliformis n.sp.
(Figs, 4-6.)
Host and Distribution—Type material colleeted from Fucelyptus
acmeniotdes Schau., Brisbane, 26.1.47, by the author.

Habit —Inseet and seale seenrring on the smooth bark of small branches
or under the stringy bark of the larger branches and trunk. Pellicles dark,
hard and brittle.

Fig, 4.

Neoleonardin aliformis n.sp.  Appearauce of inscet on fost plant. {x 7.)

Eecognition Characters—Adult female ovate, 1.2 mm. long, 0-9 mm.
wide; with a small cephalic constriction. Old specimens subeircular.
Pygidium very broad basally. Median lobes completely fused and apically
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Fig. 8.
Neoleonardia aliformis n.sp. Outlive of adult female, {x 30.)
[Priewing by William Manley.

Fig. 6.
Neoleonardie eliformis n.sp. Enlargement of pygidium, (% 160.)

[Drawing by Williem Manley.
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rounded. DBasal scleroses divided, twice the lobe length. Other lobes absent.
A large pitted alar expansion on the antervior pygidial margin with irregularly
placed pores. A single paraphysis arising from each of the first and second
nterlobal spaces, four times the length of the media basal sclevosis. Plates
represented in the first and second interlobal spaces by two subequal apically
cnrved truncated simple derm processes. A pair of spines anterior 1o each
pair of plates and another pair in the angle made by the alar expansion.
Macrodnet openings small, as rows in the second and third duet furrows,
approximating 20 and 25 respectively. Anus small, centrally placed bhetween
median lobes and perivulvar scleroses or slightly nearer the lobes. IPerivulvar
seleroses in a erescent. Perivualvar pores absent. Selerotie thickeniugs radiate
trom the apex.

ANotes—This species rvesembles delicatulus (as illustrated by Laing,
1928) in having the large pitted alar pygidial expansion, but differs in that
the pores on this arca are irregularly placed, the postalar and prealar spur-
like processes are absent, the large pygidial median pear-shaped chitinous
area is not conspieuous and the first plate is represented by a curved pair of
processes.

Type slide Reg. No. T.5280 and paratype slides Reg. Nos. T.5281, T.5282,
T.5283 in the Queensiand Museum.
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AN ANNOTATED LIST OF THE SCOLYTIDAE
OCCURRING IN AUSTRALIA.

By A, R. BRIMBLECOMBE, M.‘Sc., Entomologist, Science Branch,
Division of Plant Industry.

SUMMARY,
A revicw has been made of the Scolytidae recorded from Australie with
extensive additional data from Queenstond.  This wncludes 92 species in 35
genera.

Quecnsland with 72 specics has many wmore than the other Stofes,

Sivtv-siv specics are cousidered to be cndentic to Australia and 52 to
Qucensland. .

Locality aud hest records show that many of the species are widely
distributed and are associated with a vertety of planis.

INTRODUCTION,

The post-war demand for timber gave impetus to the importation of
logs from the rainforests of the islands to the north of Australia. Many
of the shipments included logs showing active borer infestations on arrival at
Brishane and other Australian ports. Because Queensland has extensive
rainforests, guarantine authorities were alerted to the risk of intreducing
undesirable borer speecies.

Most of the borers assoelated with the imported logs were Seolytidae and
to assist quarantine the species already known to be present in Australia were
listed and reviewed. The review was facilitated by extensive collections
previously made by the anthor in Queensland and continued after the war.

The Scolytidae are borers, tunnelling as beetles or larvae, in most
instances in the bark or wood of trees. Several of the species in Australia
are of economic jmportance, but except those from Europe and America,
rarely has any been responsible for direct attacks on growing trees.
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On boring habits the Scolytidae may be divided into four general
types—({a) the bark beetles, (b) the engraver bark beetles, (¢) the wood-boring
bark beetles, and (d) the wood borers. In all types the adults bore into
the host tissues, where oviposition oceurs. The bark beetles such as
Hylurdrectonus piniarivs Schedl eonfine their damage to the bark itself
(Fig. 8). The engraver beetles like Hylestnus varions (Lea) tunnel in the
cambial region, leaving an engraved sercll on both the imner bark and the
sapwood (Figs. 2 and 3). In each of these two types the larvae make
independent tunnels and feed on the host tissue. The wood-hoving bark
beetles (for example, Pachycotes australis Schedl) resemble the previous types
in appearance but bore into the wood, where the larvae eontinue to tunnel
and feed (Fig. T). The wood borers, of which Xyleborus species arve typieal,
penetrate directly into the wood and continue the tunnel system, which may
extend deeply into the timber ()igs. 15 and 16). The larvae do not tunnel,
and their food consists of fungal growths within the parent tunnels.

Generally four subfamilies are recognised in the Scolytidae. Two of
these occur in Australis and the numbers of genera and species in each are
as follows:—

Subfamily. No. of Genery, No. of Speeies.
Hylesininne .. .. .. .. 15 .. 28
Ipinae .. .. .. . R .. 63
Tnplaced i .. 1

35 42

The present list containg 75 named species and 17 still to be identificd
specifically or described as new, Sixty-six speeies are considered to be endemic
to Australia, while the remainder, except a few from Europe and America,
are common to Queensland, the adjacent islands, New Guinea and the East
Indies. Of the Australian States, Queensland with 72 has the largest number
of species. New South Wales, from published data, has 24, and only a few
have been recorded in each of the ofher States. TFifty-two of the species
ceenrring in Queensland are regarded as endemic.

In this presentation, genera are arranged alphabetically within sub-
families and species are similarly arranged in each genus. The more important
synonyms are given. With each named speecies is included the reference to
the type deseription, the type loeality and, where available, the host of the
type. Additional loealities and hosts, unless otherwise stated, are from the
anthor's records. Localities are not repeated unless for a different host and
other records’’ relate

i

viee versa. Where an overseas type locality is given,
only to Australia.
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Subfamily HYLESININAE,*

This subfanily contains bark beetles, engraver bark beetles and wood-
boring bark beetles. The bark beetles and their larvae show no regularity in
tunnel pattern, but the engraver bark beetles and larvae make a speeifieally
characteristie pattern.  The tunnelling of the wood-boring bark beetles
resembles the irvegularly branched tunmnels of some of the true wood-boring
specics.

I. Genus ACACICIS Lea, 1910: Proc. Roy. Soce. Viet. 22: p. 149.

This is an Australian genus, with two speeles confined to the southern
States,

1. abundans Lea, 1910: Proc. Roy. Scc. Viet. 22: p. 149.
Type loealities—Tasmania (Aug. Simon. No. 2074) : Hobart, Mt. Wellington,
Bruni Is. ete.; Vietoria: Emerald (A. M. Lea).

Other records—Tasmania: Launceston; South Australia: Lucindale,
Fenerheerdt {(Schedl 1936).

2. minor Sched], 1936: Ree. 8, Aust. Mus, 5: p. 525.
Type locality —'New South Wales: S8ydney and Wollongong (A. M. Lea}.”’

11, Genus ARICERUS Blandford, 1894: Ann, Soc. Ent. Belg. 38: p. 133
Syn—Hylesinosoma Lea, 1910: Proe. Roy. Boe. Viet. 22: p, 143.

Only one of the two species in this Australian genus is common. It
ocenrs along the eastern eoast and is confined essentially to figs as host trees.

3. chapuisi Blandford, 1894: Ann. See. Ent. Belg, 38: p. 134
Type locality.— Australia.
Other record —New South Wales: Tweed River (Schedl 1936).

4. eichhoffi Blandford, 1894: Ann. Soc. Ent. Belg. 38: p. 130,
Syns—Hylesinus fici Lea, 1804: Proc. Linn. Soe. N.8.W. 29: p. 103.
Hylesingsoma fiei Lea, 1910: Proe. Roy. Soc. Viet. 22: p. 143,

Type locality.——Australia: New South Wales.

Other records—XNew South Wales: in wild fig (Froggatt 1899), Gosford
{Schedl 1936); Queensland: Cairns distriet (A, M. Tiea); Mary-
borough (E. W. Fiseher); Mt. Tambourine (A. M. Lea) (Schedi
1836) ; Ficus carice L., Brisbane, Nov. 1910 (H. Tryen), alse Gympie,
Oect. 1934, Sunnybank, Nov. 1951; Ficus macrophylle Desf., Beenleigh,
Nov. 1933 Ficus rubiginosa Desf., Brisbane, Nov. 1935; Ficus sp.
National Park, Dee. 1819 (. Hacker), also Emn Vale, Mar, 1941,
Manumbar, Qct. 1942; a species of rainforest tree, Imbil, July 1937.

* Bee also Addendnn.
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This insect is eommon in rainforest and other places where native figs
grow. The adults tunnel into the bark of suppressed or dying branches or
of dyving or felled trees. The larvae tunnel mainly in the phloem. Pupation
ocenrs away from the parent entrance hole and therefore emerging beetles
make new holes (Fig. 1). TFroggatt (1889) gave brief notes on this insect

Fig, 1.

Aricerus gichhofff. Bark of Ficus sp., showing emergence loles,
(Slightly enlarged.)

under a mistaken identification of Huylesinus porcetus Chap., when it was
recorded tuunelling as adults and larvae in the eentre of terminal branches of
a wild fig. Attacks in conunercial fig orchards have been confined to the bhark
of dying branchics.
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III. Genus DIAMERUS Erichson, 1836: Arch, Naturgesch. 2 (1): p. 5T,

Species of this genus ocenr in several tropical countries.

5. curvifer (Walker), 1859: Ann. Mag, Nat. Hist. 3: p. 261
Syn.—Hylesinus curvifer Walker, 1859,
Type locality —Ceylon.
Other record.—Queensland : Cairns, Apr. 1947 (J. G. Brooks).

6. interstitialis (T.ea), 1910: Proc. Roy. Soc. Viet, 22: p. 145
Syn.—Hylesinus tulerstitialis Lea, 1910, '
Type locality —Queensland : Cairns (Macleay Museum, M. Hacker, . Allen).

This species has been reeorded from New Guinea.

IV. Genns HYLASTES Riichson, 1836: Arch. Naturgesch. 2 (1): p. 47

Several species of this genus oceurring in Europe and America attack
only conifers and generally ave considered to be of wminer importance. Attacks
ave normally confined to dying trees or logs.

7. ater (Paykull), 1800: Fauna Suec. Ins. 3:p. 153.
Syn.——Bostrichus afer Paykull, 1300,
Type localily —Sweden.
Ofher records—South Australia: Mt. Burr, Pinus radicfe 1. Don {Swan
1942) ; New South Wales: species of Pinus (Hadlingten 1951},
Swan (1942) recovded this insect as damaging young plantation Pinus
radiata trees following a population pressure from breeding in nearby recently
felled arveas.

Ta, Hylastes sp. .
Queensiand: Arqucaric cunu inghemii D. Don, Elgin Vale, Feb. 1944

V. Genns HYLEOPS Schedl, 1938: Trans. Roy. Soc. 8. Aust. 62: p. 35

This genus confains one species.

8. glabratus Schedl, 1938: Trans. Roy. Spe. 8. Aust. 62: p. 36.
Type locality ond host—‘'Nanango, Queensland, 14 September 1936, bred
from hoop pine, A. R. Brimblecombe.”’

Other records—Queensland : Nanango, July 1936; Imbil, Aug. 1936; and
Emu Vale, Feb, 1939. On all oceasions the host was Araucarig
cunninghamii,
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Pl @
Tig. 2,

Hyleops glabrafus, Adult and larval tumielling on snpwood surface of
Araugeric cwnninghamii.  {alf natural size.)

The adult beetle penetrates the bark to the cambial region, where
mostly onc but sometimes two egg galleries are made across the crain. Iggs
arc deposifed in niches on both sides of the galleries. Lavvae tumnel for a
short distance at right angles to the parent tunnel and when full-grown again
turn at right angles to make pupal chambers in the wood (Fig. 2). As
determined by the number of pupal cavities accompanying galleries, up to
50 egps may be laid by a female.

VI. Genus HYLESINUS Fabricius, 1801: Syst. Eleuth 2: p. 350.
Syn.—PFicicis Lea, 1910: Proe. Roy. Soe. Viet. 22: p, 147,

This is a well-known genus with species in most countries. Beetles
attack freshly felied logs and dying trees or branches. Only ocne of the
three Australian species is well known.
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Fig. 4.

Hylesinus  variens.  Sapwood
surface of Psendomorns bruno-
niane, illustrating intensity of
breeding. {Half natural size.)

Tig. 3.

Hylesinug varians. Sapweod and inmer bark
of Ficws stenocarpe showing engraving by
beetles and larvae. {Natural size.)
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9. cordipennis Lea, 1910: Proc. Roy Soe. Viet. 22: p. 144,
Type locelity —Queensland : Cairns (J. A. Anderson).

10. koebelei (Lea), 1910: Proc. Roy. Soe. Viet. 22: p. 148
Syn.~Ficieis koebelei Liea, 1910,
Type locality—Queensland (II. Hacker), also Barron Falls (A. Koebele).

Schedl (1936) suspected that this speeics, which is recorded alse from
New Guinea, might be a synonym of H. philippinensis Eggers.
11. varians (Lea}, 1910: Proc. Roy. Soe. Viet. 22: p. 147.
Syn.—Ficicis variens Lea, 1910,
Type localities and host—New South Wales: Gosford (from dying trunks of
cultivated fig, W. B. Gurney), Sydney (A. M. Lea).
Other records—Queensland : Cairns district (Schedl 1936); Pseudomorus
brunoniang (Endl) Bur., Gympie, 1917 (H. Tryon), also Imbil, June
1941, Varraman, Aug 1%5; MHorus elbe 1b., Brishane, 1935; Ficus
stenocarpe F. Muell. ex Benth., Imbil, June 1936 ; Melicope neurococcn
{¥. Muell.) Benth., Gallangowan, Oct. 1939; Ficus sp., Emu Vale,
Heb. 1939; a species of liana, Wongabel, Feb. 1935 (J. H. Smith);
National Park, Nov. 1920 (H. Hacker).

This is one of the comunonest bark beetles in Queensland rainforests.
The parent beetles first bore a small mating chamber into the imner phloem,
and then in each transverse direction exeavate tunnels in which the eggs are
placed singly in small side niches. The larvae tunnel parallel to the grain,
engraving both the sapwood and inner bark (Figs. 3 and 4). Pupation occurs
inn eells at the ends of the tunnels and the new beetles eat their way directly
through the bark to the exterior. ‘Attacks oceur enly on dying or felled trees
and on occcasions may he so intense (g, 4) that it is doubtful if many of
the progeny survive.

114, Hylesinus sp.
Queensland : Malesia scandens {Lour.) Planch.,, Yarraman, June 1948,

VII, Genus HYLURDRECTONUS Schedl, 1938: Trans. Roy. Soec. 8. Aust. 62:
' . 40.
12. piniarius Sched!, 1938: Trans. Roy. Soc. 8. Aust. 62: p. 40.

Type locality and host—Queensland: “‘ A, B, Brimblecombe, Yarraman Feb.
1934, from axes of hoop pine cones.”

This is the only speecies in the genus. Sinece the first eollection in May
1933 from hoop pine (Araucaria cunninghamii) at Yarraman, it has been
found regularly in all rainforests where hoop pine oceurs, and is one of the
most abundant insects in hoop pine plantations in the same localities (vide
Brimblecombe 1945). Also, it was found breeding in bunya pine {Argucaric
bidwillii Hook.) at Cinnabar, Oect. 1942
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Pig. 5.

Hylwdrectonus pindarius.  DBark of Araucaria cunninghaemii, showing beetle
entrance holes (arrow) aud irregular larval tunnels. (Slightly less than natural

size.})
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Tig. 6.
Hylurdreetonns piniarivs. Emergence lioles through bark of
Arewcaria cunninghamil. (Natural size.)

Pachycofes gustralis. A, Sapwood surfuce of Araucoria cunninghamii, showing
entrance heles,  (Threc-quarters nntnral size.) B, Longitudinal scction of
dranearia cunninghamii, showing tunuels. (Slightly more than half naturpl size, }




AN ANNQOTATED LIST OF THE AUSTRALIAN SCOLYTIDAE. 177

On fine warn days, adults emerge in large numbers from the parent
host and take to the wing. They ave strongly attracted to freshly feiled or
dying trees, pruned branches and pruning cuts on plantation trees. Branches
dying from suppression also exert a strong attraction and this source of
brecding material maintains a high population in plantations. Mating oecurs
while the inseets are free-living. The beetles then bore into the cortex,
withont making a definite tunnel pattern, and there deposit eggs indis-
criminately amongst the frass. The larvae likewises do not bore according to
a definite pattern (Fig. 5). Tunnelling is almost entirely confined to the
cortex, and cven in young trees or branches rarvely penetrates the stone layer.
Pupation oecurs in small cells at the eunds of the larval tunnels and emerging
beetles bore dircctly through the bark (Fig. 6). In summer the life cyele
period is approximately five weeks, but during the cold weather this may be
extended to six months. Adults are present throughout the year but are more
abundant in summer and autumn.

VIII, Genns HYLURGUS Latreille, 1807: Gen. Crust. Ins, 2: p. 274

This genus is predominantly European and the one species present- in
Augtralia is an introduetion.

13. ligniperda (Fabricius), 1792: Ent. Syst. 1 (1) : p. 367.
Syn.—Bostrichus ligniperda Fabricius, 1792,
Type locality.—Germany.

Swan  (1942) recorded this bark beetle from South Auqstralian
plantations of Pinus rediata in assoelation with Hylastes afer.

IX. Genus LEPERISINUS Reitter, 1913: Wien. Ent. Ztg. 32, Beih.: p. 43,
Species of this genus oceur in several countries, :

- 14. bimaculatus Schedl, 1936: Rec. S. Aust. Mus. 5: p. 520.
Type loculity—Queensland : Blackall Rauge (A. M. Lea).

15. tricolor Schedl, 1938: Trans. Roy. Soc. S. Aust. 62: p. 34
Type locality—Australia.

Other records—New South Wales: Baloghie Iucide Endl. (Hadlington
19513 ; Queenstand: species of rainforest tree, Emu Vale, Feb. 1939.

16. Leperisinus sp.
Queensland: National Park, Aug. 1932 (H. Hacker).

X. Genus PACHYCOTES Sharp, 1877: Ent. Mon.Mag. 13: p. 266.
One speecies of this genns oceurs in New Zealand and two in Australia.
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17. australis Sechedl, 1938: Trans. Roy. Soe. S. Anst. 62: p. 38,
Type locality and host—“New South Wales: Dorrigo; Queensiand: Gallan-
gowan, ex hoop pine log, A. R, Brimblecombe, 18th Jan. 1836.”
Other records—Benarkin, May 1936 ; Imbil, Jan. 1938 ; Yarraman, Oct. 1939
In all instanees the host was Areucaria cunninghamit,

Froggatt (1927, pp. 92-93) gave a brief aceount and illustration of an
inseet from hoop pine, Dorrige, under the name Hylasles sp. which is
nndoubtedly Pechyeotes australis. Tt is probable that the type specimen from
Dorrigo was pari of Froggatt’s material.

Beetles are attracted to felled hoop pine logs, and displaying a habit
of the Ipinae penetrate into the wood (Fig. 7), where the larvae can make
an extensive tunnel system. Damage may become serious if logs remain in
the forest for several months, especially in moist weather during the summer.
Entranee into the logs of plantation thinnings is through either the bark or
exposed wood. The tunnel extensions made by the larvae penetrate deeply
across the grain with little change in direction or plane. Branch tunnels
change in both direetion and plane and end in pupal cavities from which the
new adults bore directly to the surface.

18. elavatus Schedl, 1938: Trans. Roy. Sce. S. Aust. 62: p. 39,
Type locality —New South Wales: Sydney.

X1 Genus PHLOEOPHTHORUS Wollaston, 1854: Ins, Maderensia: p. 209,

Species of this genus oceur in North and South America.

19. acaciae Lea, 1010: Proe, Roy. Soe. Viet. 22: p. 146.

Type localify.—Tasmania.

X11. Genus PHLOEOSINUS Chapuis, 1873 (preprint 1869} : Mem. Soe. Sei.
Liege 3: p. 245.

Most species in this genus oceur in North America, but a few are
known from tropical ecountries. The beetles penetrate to the cambium, where
ege galleries are miade parallel to the grain. Larval tunnels are across the
grain but those near the extremes of the egg gallery ecurve to the direction
of the grain. Pupation cceurs at the extremities of the tunnpels and adults

emerge directly to the exterior.
20. australis Schedl, 1938: Traus. Roy. Soe. 3. Aust. 62: p. 36.

Type locality —Australia.

(Note—The generic spelling used for this species was given as
Phloesinus in error),
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91, cupressi Hopkins, 1903: Bull, U.8. Bur. For. No. 38: p. 35.
Type locality.—California,

This species was first collected in Australia by I L. Taylor in 1947
from Cupressus torulesa D. Don in Sydney. Hadlington (1951) recorded
it as far as Hornsby and pointed out that in addition to killimg €. torulose
trees it had attacked scedling Cellitris. In California it is known fo kill
ornamental as well as forest cypress pine.

99 transversaring Schedl, 1956: Ree. 8. Aust, Mus. 3: p. D22,
Type locality—Queensland: Blackall Range (A. M. Lea).

23. 7Phloecsinus sp.
Queensland: Emu Vale, Feb. 1939

XiIl. Genus PHLOEQOTRIBUS Latreille, 1796: Pree. Caract. Gen. Ins.: p. 50.

Species of this genus oeceur in Ameriea.

24, gustralis Schedl, 1953; Mem, Qld. Mus. 13: p. 80.
Type locality.—Queensland, Australia.

XTIV, Genus XYLECHINUS Chapuis, 1873 (preprint 1869): Mem. Soe. Sel.
Liege 3: p. 244.

Species of this genus are known from several east-Asian countries,

5. leai Schedi, 1936: Ree. S. Aust. Mus. 5: p. 524.
Type locality —Queensland: Cairns distriet (A. M. Lea).

Subfamily IPINAE.*

This subfamily contains bark beetles, engraver bark bectles and wood
borers. The species of ceonomic importance belong to the wood borers, which,
heeause of their larval feeding habits, are kuown in some countries as ambrosia
bectles. In Australia they are ealled pinhole or shothole borers, according
to the size of the tunnels. The beetles bore through bark or exposed sapwood,
and the extensive tunnel system can cause serious timber degrade m humid
weather if logs are not guickly removed from foci of infestation In the
forests. In addition to direct damage caused by the beetles, the ambrosial
fungus often causes a blue stain extending deeply into the surrounding

timber.

* See also Addenduom.
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XV. Genus CARPOSINUS [Hoplkins, 1915: Rep. Off. Seey. U.S. Dept. Agrie.
99: p. 47.

Syn.—Pelicerus Eggers, 1928 Zool. Meded, 7: p. 216,

This genus is known from several Paeific countries.
=

26, pini var. orientalis Bggers, 1923 Zool, Meded. T- p. 217,
Syn.—Pelicerus nitidis var. orientalis Egpers, 1923
Type locality—New Quinea (Salvatti).
Other record.—Queensland: Cairns distriet (Schedl 1936),

XVIL Genus COCCOTRYPES Tichhoff, 1878;: Mem. Soc. Sci. Liege 5: p. 308.

This genus is knewn from several tropieal countries.

27. earpophagus (Hornung), 1842: Ent. Ztg., Stettin 3: p. 116.
Syn.—Bostrichus carpophagus Hornung, 1842.
Type locality —Rast Indies.

Other records—Queensland : Seeds of a species of palm, Buderim, May 1911
{H. Tryon}; palm seeds, Cairns, May 1930,

In Queensland, beetles have been found boring into palm seeds nearing
wmaturity. The tunnels extend through the pulp into the hard seed, in which
the eggs are deposited and where the larvae feed and pupate.

28. dactyliperda (Pabrieins), 1801: Syst. Eleuth 2: p. 387
Syn.—Bostrichus dactyliperdg Fabricius, 1801,

Type locality amd host—Germany ‘‘in Daetylorum nucleis’’ (2 Phoenix
dactylifera 1.).

Other records—Queensland; date seeds, Nambour, 1921 (H. Tryon), also
Gatton, Oct. 1937 ; Phoewiz canariensis Chabaud, Sandgate, Dec. 1943;
New South Wales: Sydney, Apr. 1921 (W. W, Frogoatt) {Schedl
1936).

This is a cosmopolitan speeies and like corpophagus attacks the seeds
of palm trees. Ovorseas it is known to atiack the ivory nut (Phyfolephas
tacrocarpa Ruiz & Pavon) and on a number of oceasions it has been found
damaging imported buttons made from this nut, sometimes after thev had
beern used on manufactured goods {(Fig. 8). Apparently small larvae were
present when the buttons were made and in many Instances subsequent
tunmelling has resulted in almost complete destruction.
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29. Coccotrypes sp.
Gueensiand: Heecadamie whelani (I*. M. Bail.) F. M. Bail., Babinda,

Jan., 1939,
XVII. Genuns CRYPHALUS Erichson, 1836: Areh. Naturgesch 2 (1): p. 61,

This genus is represented in many counfries. The egg galleries made
by the beetles are irvegular tuunels i the bark, Larvae tunnel in the bark,
barely touching on the sapwood.

Fig. 8.

Coceotrypry dactyliperdd. Domaged
ivory aut buttous. (One and a-half
times natural size.)

Fig, 9,

Cryphalus snbeompoetns.  Emergence
holes on the bark of Grevillea robusta.
(Natural size.)
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Fig. 10.

Cryphalus waplerl. Emergenee boles in the bark of Ficus sp.
(Slightly enlarged.)

30. asperulus Schedl, 1950 (preprint 1949): Proc. Roy. Soc. Qld. 1948 60:
p. 26.

Type locality and host—"Queensland: Imbil, 12.x1i.1938, ex Grevilles
robusta, A. R. Brimblecombe.”’

The habits of this species are similar to those decribed for (.
subcompactus Lea, with which it was confused when the material was eollected.
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31, brimblecombei Schedl, 1930 (preprint 1949): Proe. Roy. Soc. QId. 1948

60: p. 26

Type locelity end host—""Queensland: Bmu Vale, 81111841, Cryptocarye
erythrozylon, A. R. Brimblecombe,”

Adults bore into the bark and penetrate to the phloem or cambium,
where eggs are laid amongst loose frass in short, irregular egg galleries.
Because of the comparatively thick phleem, larval tunmels do not extend
far from the egg galleries and may not follow the grai.

32. compactus Lea, 1910: Proe, Roy. Soc. Viet. 22: p. 139,
Type locality.—Queensland: Port Denison.

33. pilosellus Erichson, 1842: Arch. Naturgesch 8 (1): p. 212.
Type locahity —Van Diemen’s Land.

Other vecords—Tasmania: from Bursoric spinose (Lea 1910), Hobart,
Lannceston (Schedl 1936); South Australia: Mt. Lofty Range,
Tmeindale, Fenerheerdt (Schedl 1936).

34, sidneyanus (Nordlinger), 1856: Nachtrage, Ratzerirorg’s Forstinsekten:
1. 5.
Syn.—DBostrichus sidneyanns Nordlinger, 1858.

Type locality—Australia,

35. subcompactus Lea, 1910: Proc. Roy. Sce. Vict. 22: p. 140.

Type localities~New South Wales: Galston (D. Dumbrell), Sydney
(A. M. Lea).

Other records—Queensland: Imbil, Aug. 1936; Atherton, May 1941;
Nanango, Nov. 1944, In all instances the host was Grevillea robusta
A, Cunn. ex R. Br.

The beetles penetrate the bark of suppressed branches or freshly felled
trees (Fig. 8). The eggs are laid amongst frass in a short irregular tunnel.
Larval tunnels are mostly paraliel to the grain and unless the bark is thin
no engraving oceurs on the sapwood.

36. wapleri Eichhoff, 1871: Berl, Bnt, Z, 15: p. 131,
Type loeality.—Australia.

Other records—Queensland: National Park, Jan. 1929 (H. Hacker): Ficus
sp.,, Emu Vale, Feb. 1941; Malasie scandens, Yarraman, June 1948,

Adults were attracted to recently felled trees of Fieus and brushed
vines of Malusie. In the former, tunnelling was irregular in the bark with
individual emergence holes (Fig. 10). In woody stems of Mealasia, tunnelling
was confined to the bark but extended into the xylem of young stems.
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37. Cryphalus sp.
Queensland: Grevillea robusta, Imbil, Dec. 1939

38. Cryphalus sp.
Queensiand : Malasia scandens, Yarraman, June 1948,

XVIIL. Genus DRYOCOETES Eichhoff, 1364: Berl. Ent. %. §: p. 38.

This genus is known from several eountries. The beetles bore into the
phloem, first making an irregular cavity then several tunnels across the grain
with lateral egg miches. ILarvae tunnel parallel with the grain. Pupation
oceurs at the ends of the tunnels and the new beetles emerge direetly to the
exterior.

39. dimorphus Schedl, 1936: Ree. 8. Aust. Mus, 5: p. 527.
Type locality and host.— “New South Wales: Burwood, on Pitiosporum sp.,
July 12, 1929,

XIX, Genus ECCOPTOPTERUS Motschoulsky, 1863: Bull. Sce. Imp. Nat.
Moseou, 36: p. 515,
Speeies ovcur in tropical conntries, mainly in the western Pacifie.

10. sexspinosus (Motschonlsky), 1863: Bull. Soe. Imp. Nat. Moscou. 36:
p. 515.
Syn—NXyleborus sezspinosus Motschoulsky, 1863.
Type localitics—3ts. Nura-Ellia, Cevlon and Burma.
Giher record. —Queensiand : Coen R. {Schedl 1938).

This species ocenrs on various hosts in most tropical countries.

41. Eeccoptopierus sp.
Queensland : Cairns, Nov. 1944,

XX. (tenus ERIOSCHIDIAS Schedl, 1933: Trans. Roy. Soe. 8. Aust. 62:
. 42

This genus was named to accommodate Lea’s species Cryphalus
sefistriatus, and one other speeies has been added.

42. queenslandi Schedl, 1938: Trans. Roy. Soec. 8. Aust. 62: p. 43.
Type locality—Queensland: Cairns district (A. M. Lea).

43. setisiriatus (Lica), 1910: Proc. Roy. Soc. Viet. 22: p. 141.
Syn.—Cryphalus setistriatus Lea, 1910,
PType locelity —Western Australia: Rottnest Island (A. M. Lea).
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XXI. Genms HYPOCRYPHALUS Hopkins, 1915: Rep. Off. Secy. U.S. Dept.
Apgrie. 89: p. 41,

Speeies ocenr in America and on several Pacific islands.

44, nigrosetosns Schedl, 1950: (preprint 1949): Trans. Roy. Soe. Q1d. 1948 60
p. 27.
Type locality and host—"*Queensland: Kalpowar, ? Capparis nobilis, 1.39
AR, Brimblecombe.”’

?

Fig. 11.

Hypoeryphalus nigresetosns. Tupnelling showing on sapwood surface of
(7} Capparis nobilis. (Half natural size.)

Adults penetrate to the eambial layer and appear to lay egegs in a
“‘kevhole’ cavity from which the larvae radiate In an irregular manner to
pupate at tunnel extremities (Fig. 11).

45. spathulatus Schedl, 1938: Trans. Roy. Sece. 8. Aust, 62: p. 49.
Type locality.—Queensland : Cairns distriet (A. M. Lea).
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XX711. Genus HYPOTHENEMUS Westwood, 1834: Trans, Ent. Soe, Lond. 1;
p. 34

Speecies of this genus oceur in most tropieal countries. They are
rather small and make indecfinite galleries in the phloem, often engraving the
sapwood.

46. erythrinae (Eggers), 1936: Ann. Mag. Nat. ILst. 17: p. 628,
Syn—~Stephanoderes erythrinae Eggers, 1936,
Type locelity and hest—Sakalaspur, India, 19.7.30 on Eryfhring.
Other records—Queensland: Passiflore edulis Sims, Redland Day, Sept.
1939; Deloniz regiac (Boj.} Raf., Brisbane, Mar. 1946,

Beetles penetrated the woody tissue in Passiflore but in Poinciana they
ocenrred in the thin bark of branches. In both instances the plants were
dying from other causes.

47. striatopunctatus (Lea), 1910: Proc. Roy. Sce. Viet. 22: p. 142,
Syn.—Cryphalus striafopunctatus Lea, 1910,

Type locality—New South Wales: National Park, Sydney (A. M. Lea).
This species is also known from New Guinea.

48. tantillus (Lea), 1910: Proe. Roy. Soe. Viet. 22: p, 142.
Syn—Cryphalus tentillus Lea, 1910.
Type locality —New South Wales: Richmond River (A. Coates).

Other records—Queensland : Antirrhinum sp., Sandgate, Sept. 1932; Cerica
papaye L., Brisbane, Jan. 1934; Cydonia oblonge Mill, Brisbane,
Aug. 1936; Ficus Rillii F. M. Bail, Brisbane, June 1937; Wistaria
flovibunda (Willd.) DC., Brisbane, Feb. 1938; Eucalyptus tereticornis
Sm., Brisbane, Feb. 1938; Pinus sp., Beerwah, May 1944; Grewillea
robusta, Imhil, Apr. 1938,

Bectles of this insect have penetrated a wide variety of plant tissues—
for example, Antirrhinum seed capsule, dried fruit of papaw and persimmon,
the bark of woody trees and the woody tissue of Wistaria.

49, Hypothenemus sp.

Queensland: Brisbane, 1532,

50. Hypothenemus sp;

Queensland: Rainforest tree, Emu Vale, Mar. 1939
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XXIII. Genus IPS De Geer, 1775: Mem. Hist. Ins. 5: pp. 190, 193.

Many species of this genus are present in America; a few occur in
Europe and Malaya. The beetle normally wakes two egg galleries, one in
cach dirvection along the gram from the point of eutrance. The eggs are laid
in niches along the galleries and the larvae on hatching tunnel at right angles
to the parent tunnels, making a charaecteristic herringbone pattern. Bresding
in thin bark is preferred and therefore young trees or branches arve attacked.
Normally only trees in reduced vigour or felled trees are chosen, but due
to the pressure of populations following intensive breeding living trees may
be attacked.

51. grandicollis (Eichhoff), 1867: Berl. Ent. Z. 11: p. 402,
Syn.—Tomicus grandicollis Eichhoft, 1867.
Type locality—Ameriea borealis.

Other records.—South Anstralia: Pinus nigre Arnold, Mt. Burr; P. halepensis
Miller; P. rodiate (Swan 1950).

The insect is at present of limited distribution in South Australia,
and although first found in that Sfate in 1943, it was not until 1950 that
serions damage was rvecorded (Swan 1950). Aecording to that author if
prefers to breed in freshly felled timber, particularly logging residues, and
if other conditions also favonr breeding, attacks can then be transferred to
nearby living trees, more especially young irees. Extensive breeding in
logging residucs of Pinus helepensis in South Australia was responsible for
attacks on.adjacent plantations of young Pinus rediefe. The importance of '
the inseet is increased by the fact that it transmits a blue-staining fungus
which can cause rapid deterioration of aftacked timber.

KXIV. Genus LETZNERELLA Reitter, 1913: Wien. Ent. Ztg. 32 Beih.:
p. 88,

Species oceur in several tropical countries.

59. tricolor {Lea), 1910: Proe. Roy. See. Viet. 22: p. 141.
Syn—Cryphalus tricolor Liea, 1310.

Type locality.—Queensiand: Cairns (B. Allen).
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Letanerella tricolor.

A. R, BRIMBLECOAIBE.

Fig. 12.

Pigees of Millettia megesperma, showing
and tununelling. (Natoral size.)}

emergence holes
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Other record—Queensland : Millettia megasperme (F. Muell.) Benth., Tmbil,
Nov. 1936.

Beetles penetrate the bark of dying vines, and larvae tunnel in the
cambial region, engraving the woody tissue (Fig. 12).

XXV. Genus POECILIPS Schaufuss, 1897: Berl. Ent. Z. 42: p. 110,
Speeies oceur in several tropieal eountries.

53. cyperi (Beeson), 1929: Insects of Samoca: Part 4; Fase. 4: p. 230.
Byn—Thaemnurgides cyperi Beeson, 1929,
Type locality and host—TJpolu, Apia, on sedge.

Other  records.—Queensland:  Macadamia  whelani, Babinda, 1939;
Eubenangee, 1849 (J. G. Brooks).

This insect iz recorded alse from Java, Assam, Burma and Bengal
Since Macadamie whelgni can grow to a large tree, it would seem that the
record “‘on sedge’® for the Samoan material may represent a chance collection
rather than a host record.

XXVI1. Genus PROGENIUS Blandford, 18396; Ann. Soc. Ent, France 65:
p. 20.
Speecies are known in tropical countries extending from Indo-China

to Australia.
54, Progenius sp.

Queensland: Brisbane, Jan. 1937.

XXVil. Genus PTILOPODIUS Hopkins, 1915: Rep. Off. Seey. U.S. Dep.
Agrie, 99: pp. 7, 1L

Species pecur in America and some of the Paeific islands.

55, Ptilopodius sp.

Queensland: FEzeoecaria dellachyene (Bail.) Benth., Yarraman, May
1847,

Beetles penetrate the bark of felled trees and larvae tunnel in an
irreguiar manner in the phloem (Fig. 13).
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Tig. 13,

LPlilopodins sp. Emergence holes and tunnelling in the bark of
Exeoecaria dallachyane. (Watvral size.)

XXVIIL. Genus SCOLYTOGENES Eichhoff, 1878: Mem. Soe, Sei. Liege 8:
p. 475: 1878, Ent. Ztg. Stettin 39: p. 387.

Species are known from several Pacifie islands.

56. major (Bggers), 1927 Philipp. J. Seci. 33: p. 69.
Syn—Negritus major Bggers, 1927.
Pype lpcality —Philippines: Mindanao, Basilan.
Other record—Queensland: Cairns, Jan. 1949 (J. (. Brooks).

XXIX. Genus SCOLYTOTARSUS Schedl, 1937: Riv. Zool. Bot. Afr. 29:
p. 404,

A species is known from tropical West Africa.

57. maeulatus Sched), 1936: Rec. 8. Aust. Mus. 5: p. 534.
Type locality—Queensland: Coen district, Cape York (H. Haecker).
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XXX. Genus STEPHANODERES Eichhoff, 1871: Berl. Ent. Z. 15: p. 132

This genus is cosmopolitan and the beetles bore inte dying orv dead
twigs. Tunnels are more often in the bark but they may penetrate the wood
if it 15 soft. The larvae occur in the tunnels with the adalts, bul move to
the extremities of the tunnels, which are sealed off for pupation.

58. darwiniensis Schedl, 1942: Mitt. Munch. Ent. Ges. 32: p. 178
Type localities ond host—Anmstralia: Darwin; N. Queensland: Cairns,
Leichhardt tree, 17.3.34 (J. H. Bmith).
Other records—Queensland: Ficus carica, Brisbane, May 1049; Seccharum
officingrum L., Brishane, June 1949; Citrus sp., Brisbane, 1949.

Fig. 14
Stephanodercs davwiniensis. Surface of wood of Fieus carice, showing
tunnclling.  (Natural size.}

Tunnelling in figs occurs only in dying or recently dead branches and
is common on the dying ends of pruned twigs (Fig. 14). At first it is
confined to the cambial region but later extends into the wood. The attack
on sugar cane occurred in overmature sticks and penetrated in various
directions in the infernal tissue, -
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59. maculicollis {Sharp), 1879: Trans. Ent. Sce. London 1879: p. 101,
Syn—Hypothenemus maculicollis Sharp, 1879,
Type locolity.—Hawaiil.
Other records—Queensland: Prunus domestica L., Maryborough, Feb. 1932

Eucalyptus frachyphloia F, Muell,, Redland Bay, Sept. 1837; Litchi
chinensis Sonn., Bowen, Oet. 1946.

The beetles were found tunnelling in the inner layers of the bark.

60. melasomus (Lea), 1910: Proc. Roy. Soc. Viet. 22: p. 140.

Syn—Cryphalus melasomus Lea, 1910,

Type localitics.—New South Wales: Clarence River (G. Compere),
Wollongong (A. M, Lea). '

Other records—New South Wales: Casuaring sp., Sydney (Schedl 1936) ;
Queensland: Brisbane (Schedi 1936); Alpkitonia excelsa (Fengl.)
Benth., Mt. Coot-tha, Aug. 1937; Deloniz regie, Brisbane, Aug. 1945;
FEucalyptus aemenioides Schaun., Brisbane, May 1947,

In all instances the attacks were in small dying twigs and aduolts had

penetrated beyvond the bark into the wood.

61, Stephanoderes sp.
Queensland : Alphitonie cxcelsa, Blair Athol, Oct. 1938.

62, Stephanoderss sp.

Queensland : Litchi ehinensis, Bowen, Oct. 1946,

XXXT. Genns THAMNURGIDES Hopkins, 1915: Rep. Of. Secy. U.S. Dept.
Agrie. 99: p. 45

Syn.—Dendrugus Eggers, 1923 Zool. Meded. 7: . 144,

Species of this genus are known from India and several Pacific countries.

63. philippinensis Hggers, 1923: Zool. Meded. 7: p, 145.
Syn.—Dendrugus philippinensis Eggers, 1923.
Type localities—DMt. Mikiling, Luzon Is., Philippines, and from New Guinea.

Other record—Queensland: Cairns district (A. M. Lea) (Schedl 1936).

Eggers (1927) placed Dendrugus Eggers as a synonym of Thamnurgides
Hopkins, but Sehedl (1938) considered it to be a synonym of Poecilips
Schaufuss, in which he placed some species of Thaemnurgides, ineluding
philippinensis, '
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XXXIL, Genus XYLEBORUS Eichhoff, 1864: Berl. Int. Z. 8: p. 37

Many species of this genus are known from praetically every country
and some of them, such as X. perforans (Wollaston), have a wide natural
distribution while others have been spread by buman agencies. The genus
is by far the largest in the family, and it contains mwore than a ynarter of
the Australian Seolytids. The habitat of most species is the humid tropical
rainforest, where climatie conditions maintain a high moisture content in the
host tissues and favour the growth of the swbrosial fungi on whieh the
Xuyleboris species subsist.

During humnid weather, beetles are stimulated to leave old host tissue
and are strongly attracted in most instances to felled, suppressed or dying
trees, into which they bore either through the bark or directly into exposed
wood., Some species make an extensive branched tunnel systemi penetrating
deeply into the host tissue. Lggs are laid in the tunnels and larvae may
move throughout the system. Other species make ‘‘keyhole’ cavities a short
distance from the surface, and eggs, larvae, pupae and beetles may be found
congregated together.

Many of the economic species beecome of importance only after some
other agency has made the host tissue attractive, sueh as with freshly felled
logs, and in these the extent of the infestation and damage depénds on the
time intervals between felling, removal from the forest and conversion. Some
species directly attack living planis or trees, but this habit is not dominant
in endemic Australian species.

84. abruptulus Schedl, 1953 : Mem. Qld. Mus. 13: p. 5L

Type locoality and host— ‘Queensland: Wongabel, ex Loranthus sp., 2541,
A. R. Brimblecombe.”’

Adults were found tunnelling into the woody stems of 2 dying mistletoe
plant whieh had previously been dislodged from its host tree.

65. acanthurus (Lea}, 1910: Proc. Roy. Soc. Viet. 22: p. 137,

3yn.—Tomicus acanthurus Lea, 1910,

Type localily.—Queensland ; Cairns.

66, affinig Eichhoff, 1867: Berl. Bnt. Z. 11: p. 401,

Type locality—Amevica borealis, Cuba.

This speeies is recorded from wmost tropical countries. The beetles
make a complicated tunnel system ecnsisting of short entrance holes and
extended longitudinal tunnels with many transverse branches. Blue-staining
fungi are transmitted by the beetles from infecied old hosts to new hosts,
Beeson (1929) recorded it from Australian regions.




184 A. R, BRIMBLECOMEE.

67. artestriatus Eichhoff, 1878: Mem. Soc. Sci. Liege 8: p. 507.
Type locality—East Indies.
Other record ~—Northern Territory: Darwin (F. G. Hill} (Schedl 1936).

68. compressus (Lea), 1894: Proc. Linn. Soc. N.SW. 8. p. 321.
Syn.—Xyloperthe compresso Tea, 1894,
Type localities—Tamworth and Syduey.

Other records-—New Sonth Wales: Tamworth, Galston (Dumbrell), Dorrigo
(W. Heron), 8t. Marys, Upper William R. {Lea and Wilson, October
1926, ex Pittospornm) and Burwood 19.7.29 {Sehedl 1936); Sth.
Australia: Mt. Lofty Ra. (S. H. Curnow), Lucindale, Feuerheerds
and Adelaide (A. M. Lea) (Schedl 1536); Tasmania: Hobart
(A. M. Lea) and Kelso (A. Simson) (Schedl 1936); Queensland:
Blackall Ra. (A, M. Lea), Mount Tambourine, Brisbane, Bowen
(Schedl 1936); Bunya Mts, Deec. 1925, (H. Hacker); Araucaria
bicwillii, Yarraman, Apr. 1933; Adraucarig cunninghamii, Brisbane,
Feb. 1935, also Imbil, Mar. 1935, Emu Vale, Feb. 1941, Tambourine
Mt., Mar. 1945; Endiondre palmerstonii (F. M. Bail}) Wh, & Fr.,
alse Flindersia brayleyong F. Muell., Flindersia bourjotiang ¥, Muell,
Argyrodendron irifoliatum F. Muell. var. peralefum (. M. Bail.)
Burtt-Davy, Gadgarra, Apr. 193¢ (J. H. Smith); Fucalypius
tereticornis, (loodna, July 1936; Castanospermum ausirele A. Cunn.
& Fraser ex Hook., Wongabel, July 1937; Eucalyptus moculate Hook.,
also Eucalyptus seeang Maiden, Goodna, Mar, 1938,

This insect is not normally eommon in Queensland althongh its distribu-
tion extends from the Atherton Tableland in the north to the border in the
south. On two occasions beetles were found in numbers on the wing just
before dusk, but in most instances they were taken only as individuals from
freshly felled logs, where entranee occurred on exposed wood. Beetles may
also be attracted to and tunnel into freshly sawn or rain-drenched timber in
mill vards.

69. confusus Eichhoff, 1867: Berl. Ent, Z. 11: p. 401.
Type loealities—Chile, Venezuela,
Beeson (1929) recorded this insect from Queensland. It is known

from rainforests of most tropical islands.

70. eucalypticus Schedl, 1938: Trans. Roy. Soe. & Aust. 62: p. 9l,

e

Type locality and host—‘North Queensland: Geagana, June 15, 1934, ex
E. pelmerstoni T. H. Smith.”’

(Note: The locality is Gadgarra, the host Endiandra palmerstonii
and the eollector J. H, Smith.)
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The spelling of the name given as the species heading (eucalyiicus)
by Schedl does not agree with that used in the legend of the illustration
(encalypticus). It would appear that Schedl thought the host E. palmerstonii
was a encalypt in naming the species eucalypiicus.

Other records—Queensland: Nauclea orientelis L., Wongabel, Max., 1934
(J. H. Smith); Endiandre palmerstonst, Gadgarra, May 1934, also
Wongabel, Dec. 1934 (J. . Smith) ; FPlindersia brayleyana, Gadgarra,
June 1934 (J. H. Smith); Cardwellia sublimis F. Muell,, Gadgarra,
June 1934 (J. H. Swmith) ; Aroucaerie cunninghemiyi, Emu Vale, June
1937; Euroschinus felcaius Hook. £, Imbil, July 1938. '

The beetles penetrate the bark of some hosts, or enter the wood direetly
and tunnel in various directions, sometimes extending well into the logs
{ Brimblecombe 1951},

71. funereus Lea, 1910: Proe. Roy. Soe. Viet, 22: p. 139
Type locelity—Queensland: Cairns (E. Allen).

79, indicus Bichchoff, 1878: Mem. Soc. Sci. Liege 8: p. 354.
Type locality—Java,
Other record.—Queensland: Mulgrave River (I, Hacker) (Schedl 1936).

This species has a distribution through the Kast Indies, Malaya and
Cevion to East Afriea.

73. insulindicus Eggers, 1923: Zool. Meded. 7: p. 177.
Type localities.—S.B. New Guinea, Panmomu River, Kuranda { Australia).
Other records—Queensiand: Flindersie ocuminate C. T. White, Gadgarra,
Apr. 1932 (J. H. Smith}; ‘Endiendre polmerstonti, Gadgarra, Ieb.
1933 (J. H. Smith); Cardwellic sublimis, Clump Pt, Aug. 1934,
74. latecompressus Schedl, 1936: Ree, 8, Aust, Mus. 5: p. 532

Type localities—New South Wales: Upper Williams R. (Lea and Wilsoﬁ,
October, 1926), Galston (Dumbrel); Victoria: Kewell (Hill 1877).

75. morigerus Blandford, 1894: Insect Life 6: p. 264.

Syn.—X. coffeae Wurth, 1908: Meded v. h. Aligem. Proefst. of Java
2: pp. 63-8.

Type locality —New Guinea,
Other records—Queensland: Dendrobiwm phelaenopsis Fitzg., Cleveland,

Nov. 1937, and Brisbane, Oct. 1948.

Attacks on orchids also occur in North Queensland, but partieular
records are not available. The insect is known from most tropical countries.
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The beetle bores into the orchid stems, penctrating to the soft internal
tissnie, where it makes a ‘‘keyhole” eavity, sometimes to three-guarters of
an inch in length. Eggs arve deposited in this cavity and later adults, eggs,
larvae and pupac may be present concurrently. Attacks are made on
living plants, and on old stems as many as 12-15 entrance holes may oeeur
in a stem length of 10 inches, The associated fungus causes a biue-staining
and appears to assist in the death of attacked stems. The inseet is troublesome
to commereial orchid growers.

76. parvus (Lea), 1894: Proc. Linn. Sce. N.SW. §: p. 321.
Syn—Xylopertha porve Lea, 1894.
Type locality—Richmond River.

77. perforans (Wollaston), 1857 : Catal. Col. Ins. Madeira : p. 96.

Syns.—Tomicus perforans Wollaston, 1857.
Bostrichus testaceus Walker, 1859 : Ann. Mag, Nat. Hist. 3 p. 260.
Xyleborus testaceus (Walker), 1859.
Xyleborus kreatzi Eichhoff, 1868: Berl. Ent. Z. 12. p. 152,
Xyleborus immaturus Blackburn, 1885: Trans. Roy. Soe. Dublin

3:p. 183

Xylopertha hirsutg Lea. 1894 : Proe. Linn. Soc. N.8. W, §: p. 317.
Xyleborus hirsutus (Lea), 1894.

Type locality —Madeira, attacking bungs of wine casks. The type localities
of Xylopertha hirsuta were Tamworth, Cootamundra, Tweed and
Richmond River, N.8.W.

Other records—Queensland: Cairns, Jan. 1881; Litsen sp., Gadgarra, Oet.
1930 (J. H. Smith); Endiandre palmerstonti, Gadgarra, Mar. 1931

(J. H. Smith); Cedrela foona Roxb. var. eustralis (¥F. Muell) C.

D.C., also FElaescarpus grandis F. Muell, Xegnthostemon pubescens

C. T. White, Plindersia bourjotiona, (Gadgarra, Feb., 1932 (J. H.
Smith) ; Arawceria cunninghamsi, Nambour, Aug. 1932, also Gympie,

July 1933, Imbil, Mar. 1935, Emu Vale, ¥eb, 1939, Yarraman, Mar.

1948; Annona squamose L., Koumala, Sept. 1933 (J. H. Smith),

also Redland Bay, Feb. 1938; Argyrodendron trifoliatum, Yarvaman,

Feb. 1934; Flindersia laevicarpa Wh., & Br., also Flindersia
bourjottang Danbulla, Mar. 1934 (J. H, Smith) ; Flindersia brayleyana

also Dysoxylum pettigrewianwm F. Muell, Gadgarra, Mar, 1934

(J. IL Swith); Ewcalypfus intermedic R. T, Baker, El Arish,

May 1934 (J. IL. Smith); Citrus sinensis Osbeck, Cardwell, May

1934, also Gayndah, 1950 (A. A. Ross); Melaleuea lewcadendron

(In) L., Cardwell, May 1985; Argyrodendron trifoliatum  var.
peralatum, QGadgarra, Aug. 1934 (J. H. Smith); Castanospermum
australe, Wongabel, Dec. 1934 (J. H. Smith); Mangifera indica Ly,

| Daybore, Mar. 1935; Casuaring cunninghemiona Mig.,, Canungra,




AN ANNOTATED LIST OF THE AUSTRALIAN SCOLYTIDAE, 187

Mar. 1937; Cinnemomum cemphorae (L.} Neds & Eberm., Brisbane,
Feb. 1938 ; Eucalyptus infermedia, also E. maculate, E. drepanophylla
F. Muell. ex Benth., K. secana, E. tereficornis, Angophore costato
{Gaertn.) Domin, R. 446 Stapylton, Mar. 1938; Cinnamonium
barleyanum (I, Muell, ex . M. Bail.) W. D, Francis, Fraser Is,
Mar. 1938; Cerica papaye, Goomboorian, Apr. 1938; Baloghie lucida,
Imbil, June 1938; Ewcalypius maculgto, Barakula, July 1938;
Eucalyptus citriodore Hook.,, R. 8 Doongul, Sept. 1938; Cardwellia
sublimis, Gadgarra, Oct. 1938; FEucalyptus  drepenophylla,  Blair
Athol, Oct, 1938; Dysoxylum muellerii Beath.,, Emu Vale, Feb. 1041,
Agathis pelmerstonii F. Muell,, Cairns, Apr. 1941; Argyrodendron

Fig. 15,

Xyleborus perforans. Longitudinal section of Euroschinus falcatus, showing
_tunnels. (Four-fifths natural size.)
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trifolictum  var. peralatum, also Cedrela foona var. austrolis,
Aleuwrites moluceana (L.) Willd.,, Wongabel, Apr. 1941; Planchonelle
polilmantana (F. Muell.) Pierre ex Dubard.,, Yarraman, May 1942,
Ficus stenocarpe, (allangowan, OQct. 1942; Ewroschinus falcalus,
Yarraman, Aug. 1947, alse Tmbil, May 1950; Deloniz regia, Cleveland,

- Mar, 1948; timber of aleohol vat, Sarina, 1944 ; beer ecasks, Brisbane,

1937; FEucalyptus grendis W. Hill ex Maiden, Gallangowan, Feb.
1944 ; Jacksonia sp., Fletcher, Feb. 1948.

Fig. 16.

Xyleborus perforans. Transverse scetion of Arauecaria cunninghamii thinning,

showing {unnel system. {Natural size.)

Aceounts of this inseet oceur in many publications and TFroggatt

(1925, 1926) discussed it under both the names X. perforans and X. hirsutus.
The inscet is particularly widespread in Anustralia, occurring in a wide
variety of hosts in both open forest and rainforest ({Brimblecombe 1951).
Tunnels are made only by females. They are simple or branched, extending
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Pig. 17.
Xyleborus perforans, A board from a wet stack attacked by beetles.
(Half =natural size)

deeply into the wood of the host tree or log (Figs. 15-17). Bggs are laid
In the tunnels, and the larvac may move thronghout the system. The males
arve flightless, mating oceurring in the parent host tissue before the females
are stimulated to leave in search of new host tissne. Attacks may also
occur on freshly sown or rain-wet timber (Fig. 17) stacked in the millyard.
The life cyele may be cownpleted in three months during the summer.

78. pityogenes Schedl, 1936: Ree. 8. Aust. Mus. 5: p. 534.
Type localify.—Australia.

19, psendoangustatus Sched!, 1950 (preprint 1949): Proe. Roy. Soe. Qld.
1948 60: p. 28.

Type localities and hosts—'*‘Queensland: Stapleton, 8.1986, ex Ewcalyptus
naculata, A. TR, Brimblecombe; Stapleton 14.9.1988, cx Euealyptus
maculata, J. W, Gottstein; Brookfield, 3.1.1938, ex Loguat, A. R.
Brimblecombe; Stanthorpe, 14.3.1946, ex Apple, J. H. Smith;
Stanthorpe, 8.2.1946, ex Plum, J. H. Smith; New South Wales: West
Pennant Hills, 2.10.1945, ex Apple, A, I, Friend.”’

Other records—Queensland: Prunus persice (1) Batsch., 1946, alse Prunus
armenigea L., Prunus aviwm L., Prunus persica var. neclaring
Maxim Pyrus communis L., Stanthorpe, 1946 (N, E. H. Caldwell).
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Fig. 18

Xyleborus psendoangusiatus. Longitudinal scetion of loguat, showing
‘fkeyhole’’ eavitics. {Noaotural size.}

Caldwell {1946} studied the attacks of this inseet on deciduous fruit
trees in the Stanthorpe district. According to that author, adults bore inte
living trees which though not robust arc amongst the best in the ovchards
concerned and average for the distriet. The points of entry are sometimes
evident by a slight gum exudate. A small straight tunnel leads into a
““keyhole’ shaped brood chamber mostly parallel with the grain (Fig. 18},
Eggs are deposited in the chamber and a fungus growing on the walls
provides food for the larvae. Later all stages of the inseet oceur in the
chamber at the one time. Ioliage may wilt and branches or the whole tree
may die. Pathogenie organisms found in association with these insects ave
suspected as the cause of the eomparatively rapid collapse of some trees and
the insect is considered to be the veector.
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The attacks by this borer were sericus in 1946, slight in 1947 and
have since been neghgible.

80. psendosolidus Schedl, 1936: Ree. 5. Aust. Mus. 5: p. 530,

Type localtties—Tasmania; New South Wales: Dorrigo and Narara (Hudson,
October 18, 1896).

Other records—Queensland : Prunus domestica, also Helus sylvestris Mill.,
Stanthorpe, Oet. 1928; Prunus armeniaca, Applethorpe, Nov. 1933,
(H. Jarvis}; Mangifera indica, Dayboro, Dee. 1935.

Most of the records of this insect in Queensland are from the deciduous
orchards of the Stanthorpe distriet, where it attacks the branches of unheaithy
trees and frequently bores inte pruned branches or execavated trees. Within
the wood the beetles make horseshoe-shaped tunnels which may be simple or
branched, and in these the eggs are placed and the larvae develop. The
life cycle may be completed in less than two months.

81. similis Ferrari, 1867: Borkenk.: p. 24.
Syns.-—Bostrychus ferrugineus Boh.

Xyleborus submarginatus Blandford, 1896: Trans. Ent. Soc.
Lond, 1896: p. 223, '

Type localitics —Keeling Tslands, also Tahiti.

Other reecords—New South Wales: Wearne, Sydney (W. W. I'rogeatt),
16.12,.23 ex  white ash (Sehedl 1936); Queensland: FRazcoecaria
dellgchyana, Imbil, July 1938; Castanospernem  qustrele, also
Ewroschinus faleatus, Yarraman, Sept. 1948; Erythrine vespertilio
Benth., Kast Haldon, Mar. 1950.

This inseet occurs in New (Guinea, Philippines and through Malaya
to India. Adults bore inte the wood of dying trees or felled logs and ean
penetrate well into the timber,

82, solidus Eichhoff, 1868: Berl. Ent. Z. 12: p. 151
Type locality.—New Holland.

Other records—New South Wales: southern forests, Euealyptus moculata;
northern forests, FBucelyptus saligne; Batlow distriet, Euealypfus
dalrympleana and E. giganteq {Froggatt 1927); Tamworth (A. M.
Lea), Tenterfield (J. DMiller), in cherry, Feb. 1892 Queanbeyan
(A. M. Lea), Dorrige (W. Herron), Brooklana, ex blue gum, Feb.
1824 (W, W. Froggatt), Bangabla, ex red gom, Mar. 1024 (W. W,
T'roggatt), Canterbury Vale (CMiff); Vietoria (French) (Sehedl
1936); Queensland: FEuecolyptus tereticornis, Redland Bay, Aug.
1937; PBueelypius acmenioides, Byfleld, Oect. 1938, also Emu Vale,
IFFeb. 1939, R. 8 Doongul, Oct. 1939; Euecalyptus citriodora, R. 8
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Doongnl, Jan. 1939; FEucalyptus maculata, Barakula, Oect. 1939;
Diploglottis gustrelis (G. Don) Radlk, Yarraman, May 1947
Eucalyptus pituleris Sm., Kabunga, Oct. 1942; Gayndah, Mar. 1941,
St. Lawrenee, 1949,

The beetles may penetrate throngh bark or directly into exposed wood
of dying trees or felled logs. The entrance tunnel normally continues for
several inches but may spread as fwo or three branches. In these as many
as 20 full-grown larvae and pupae have been found. An unusual record
of damage was a heavy attack on a rubber garden hose.

Schedl (1939} records this insect from Brazil.

83. torquatus Eichhoft, 1868: Berl. Ent. Z. 12: p. 146.
Type localities—Cuba, Brazil, Porto Rico.

Other record-—Queensland: Planchonelle pohlmanigna, Yarraman, May
1936.

Adults penetrate the bark and oxtend the tuunels into the wood.
At the time of collection the beetles had tunnelled only a short distance and
the full tunnel system was not investigated.

The insect is also recorded from many tropieal countries,

84. truncatus (Evichson), 1842: Arch. Naturgesch. 8 (1); p. 212.

Syns.—Tomicus truncetus Erichson, 1842,

Amasa thoracica Lea, 1894: Proc. Linn, Soc. N.S.W. 8: p. 323
Amase truncate (Erichson}: Froggatt 1925. Aust. TFor. J. §:
pp. 1446,

Other records—New South Wales: Eucalyptus rostrate, Forbes, May 1925,
E. saligna, Ourimbah, Nov. 1925 (Froggatt 1927) ; South Australia:
Kangarco Is. and Lucindale (A. M. Lea); Tasmania: Huon River
(Lea); Davenport (A. Simson); Queensland: Dalby (Mrs. F. H.
Hobler) (Schedl 1936); Eucelypius maculata, R. 446 Stapylton,
July 1936, also Barakula, July 1938; E. citriedore, R. 8 Doongul,
Ang. 1938; E. acmenioides, Bmu Vale, Mar. 1839

(Note: Listing of Dalby in New South Wales by Schedl (1936)
is ineorreet.)

This borer attacks exposed sapwood of living or felled trees. The
beetle bores a short distance into the wood and excavates a ‘‘keyhole” cavity
in whieh the eggs are laid and the larvae develop. The life eycle is completed
in about three months.

85. Xyleborus sp. near artegraphus Schedl.
Queensland: A rainforest tree, Emu Vale, Max. 1944
86. Xyleborus sp.

Queensland : Flindersie brayleyana, Gadgarra, Apr. 1934 (J. H. Smith);
Castanospermum australe, Wongabel, Mar. 1937.
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Subfamily Unplaced.

XXXIIL Genus DACTYLIPALPUS Chapuis, 1873 {preprint 1863) : Mem.
Soe, Sci. Liege 3: p. 220.
Species oceur in tropical countrias,

57. transversus Chapuis, 1873 (preprint 1869) : Mem. Soe, Seci. Liege 3: p. 220.
Type localities.—Malacca, Celebes,
Other records—New South Wales: Batlow, Sydney, Feb. 1915 (W. W,
Froggatt) ({Sehedl 1936); Queensland: Cape York (H. Hacker)
(Schedl 1936).

This species oceurs also in New (Guinea and through to Indo-China.

OTHER SPECIES.
Xyleborus apertus Schedl, 1939: J. Fed. Malay States Mus. 18: p. 335.

Type localities and host—‘‘North Borneo: Koung, near Mt. Kinabalu,
1,300 feet, 15.111.192%, (H. M. Pendlebury); Malaya, Perak: Trolak
For, Res, 6.I1.1937, at light; Selangor: Sungei Buloh For, Res,
1LX11.1938, on log of Shorea leprosula, (I, G, Browne).”

This specics is recorded as attacking brushwood in northern New South
Wales by Richards (1953) from a single specimen identified by the Common-
wealth Tnstitute of Entomology, London. The differences between this species
and X, perforans are slight and confirmation of the oceurrenee of this species
in Australia is desirable before the record is definitely acecepted.
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ADDENDUM.

Since the above list was compiled the following additional records have
been noted,

Subfamily HYLESININAE,

XXXIV. Genus CRYPTURGUS Lrichson, 1836: Arch. Naturgesch. 2: p. 60.
Species oceur in Europe, Novth Afriea and North Ameriea.

Crypturgus sp.

Queensland : Arawcaria cunninghamii, Blein Vale, Feb. 1944.

Subfamily IPINAE.
Genns COCCOTRYPES, (See p. 40.)
Coccotrypes pilosulus Schedl, 1949: Tijdsche. Ent. 91: p. 118,

Type tocality —Queensland : Kuranda.

XXXV, Genus CRYPHALOMORPHUS Schaufuss, 1891: Tijdschr. Ent. 34:
p. 12,

Species geeur in several tropical eountries.

Oryphalomorphus australis {Sehedl}, 1842: Mitt, Munch. Ent. Ges. 32
o 175

Syn.—Lepicerinus australis Schedl, 1942.
Type locolity —Australia.

A. H. Tucxer, Government Printer, Brisbane.













