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Shubeck, Paul P. (Biel. Dept., Montelair State College,
Upper Montclair, N.J. 07043). Do diurnal carrion bectles yse
sight, as an aid to olfaction, in locating carrion? Hutcheson
Mem. Forest Bull, 3:36-39. 1975. — Diurnal species of Stlphi-
dae were trapped in equal aumbers in visually exposed carrion
traps and i conceanled carrion traps. This seems (o indicate lack
of discrimination between locatling exposed and locatng con-
cealed carrion and implies that sight is not involved. Individuals
of family Histeridae attracted to carricn acted similarly, ap-
parently depending on cifaction alone. Families Staphylinidae
and Leplodiridae, however, were captured in much greater
numbers 1 the visually exposed carrion traps, indicating the
probable use of their eyes 1 additron to thelr oliactory organs.
Carrion seeking members {rom the iast three families are
known to be diurnal in Hutcheson Memaoriul Farest,

Ecclogical {ield studies that are carefully planned and
faithfuily conducted often lead to meaningiul results.
Just as often, however, thev lead to new questions and
thus to new field studies. Such has seemed to be the case
with ecological studies of carrion beetles in H M F dur-
ing the past 14 years. In one of the original projects it
was found that seven species of Silphidae (Carrion Bzet-
les), and certain unidentified species of Leplodinidac
(Small Carrion Beetles), Histeridae (Hister Beetles), and
Staphylinidae {Rove Beetles) were capable of locating
carron placed in one-gallon cans that were sunk into the
so1l. These beetles were not collected in similar cans that
were emply or that held non-carrion baits. All can open-
ings were Hush with the surface of the soil but concealed
irom view {(Shubeck, 1963). In a later study (Shubeck.
1370) it was found thar when given a choice of carrion-
baited ground cans versus carrion-baited air cans, four
species of Silphidas mamfested strong preferences for
ane type or the other, apparently indicating differences
among species 1o efficient “clueing i’ on carrion.

A study of diel penodicities of certain carrion beetles
in HMFE (Stubeck, 1971) showed that four species of
“Silphidae were completely or primarily diurnal in find-
ing carrion and two species of this family were noctur-
nal. Also primarily diurnal were individuals of families
Leptodinidae, Staphylinidae, and Histeridae that were
attracted to the carrion traps. The results of this study
were espectally intriguing since Abbot (1927}, and Milne
and Milne (1944) had written about the typical nocturnal
or crepuscular activities of carrion beetles and Kuhnelt
(1961) relerred to Silphidae as blind beetles (European
studies).

>ince it was obvious from these studies that some car-
rion beetles were nocturnal but that most were diurnal;
and further, that the work 1n HMF was based on con-
cedled carnon, whether suspended in the air or sunk 1n
the ground; and aiso that not all species were attracted
sirilarty to different traps — 1t was decided that an at-
tempt shouid be made to determine 1f carrion beetles use
their eyes 10 help them to locate carrion, or to determine
that their crnentation to carrion is based on olfaction

alone. All data were collected during the SUM mer 2§
1974 and the trapping station was located within y f*f :}.
about 40 meters from 115 northern edge. E

M ethods

Eight carrion-baited traps were piaced along the 2 ;
of a circle which was approximately 22 meters in djaps
ter. The four bex-type traps (Fig. 1) were situated g
one of each was located at compass points N, E, § 5
W from the center of the circle, and the bdltﬁ:!‘y de*‘“pe
traps (Fig. 1} were arranged s¢ that one of each g
focated at points NE, SE, SW, and NW from the center:
of the circle. As a result, individual traps containing o
rion concealed from view, and individual traps contajg:”
g carrion exposed to view were alternately sitagg
along the arc of the circle and each trap was aboy 3§
meters from each neighboring trap. Chicken drusmsiicyy
were readily availabie at most supermarkets so tha}
were used as carrion.

A fresh chicken drumstick was piaced in each of th:::
eight traps on 22 June, and collections made on 29 ang
30 June and on | July. The decomposing drumsticks
were replaced on the latter date with fresh ones and
collections then made on 4, 5, and 6 July. A thig
sequence was prepared on the latter date and collection;
were made on 9, 10, and 11 July. The traps were similar.
v baited on 5 August and a single collection made on
August, Most collecting was conducted around 18:00 ai-
though a few collections were taken several hours carli-
€T,

All data were recorded at the trapping circle. Beetles
were idenuified to family, and all but two individuals of
the family Silphdae were 1dentified to species. Accuracy
of identification and recording of data were facilitated
by having one worker remove and identify beetles from
the traps and having 2 second worker record Lhe datd.
The vast majority of Silphidae were then relcased aoou
50 meters from the trapping circle but many represent-
atives of the Staphylinidae, Histeridae, Leptodindae,
and Scarabaeidae were preserved in 70% alcohol for
eventual identification to species,

hi‘t

Results and discussion

A total of 3066 beetles were captured during the [974
summer study. Table | shows the taxa, as recorded, and
the breakdown of each taxon into the number captured
in concealed traps versus the number captured in b
visually exposed traps. The four most abundant families
were Silphidae, 39.47% of the total, Staphylimdac.
43.54%; Histeridae, 9.07%:; and Leptodiridae, 5.84%.



Figure |, Upper photograph shows box-type trap in which car-
rinn was concealed from view. Lower pholograph shows batiery
ar-lype trap In which carrion wus exposed Lo - view. Pho-
waraphs by Thomas P. Shubeck.

The combined numbers accounted for 97.92% of all bee-
tles collected. It is interesting to note that in 1961 these
Jour families made up 97% of the total beetle captures
and in 1963, 8% (Shubeck, 1969). The vast majority of
the remaining individuals were dung beetles (Scarabaei-

dae) and their numbers, when added to the numbers of

the most abundant families, brought the total to $9.84%.
Preliminary examination of Silphid species attracted
to concealed carrion versus visually exposed carrion
snowed little, if any, discrimination between the two
groups. This was somewhat puzzling since four of Lhe
species are diurnal (Shubeck, 1971) and they could be
expected to utilize vision, along with olfaction, when
searching for carrien. In order to obtaln statistical sup-
port fur the apparent evidence that four diurnal species
Uﬁ“Silphidae depend on olfaction, and not oifaction and
vision, 10 locate carrion — each of these species was sub-
jected to hypothesis testing (Dixon and Massey, 1957).

Ho: We want to test if the proportion of beetles using
vision along with olfaction = .5 = p.

. # beetles captured at visually exposed traps
# beetles captured at all traps
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7 has a normal distribution with a mean O, and a stan-
dard deviation of 1.

If = 01, the probability (rejecting Ho / Ho is true)
=,
Rejectif Z <« —2.57 or > +2.57.
. S . 340
(1} Silpha noveboracensis, where p = ey = 4&
Fail to reject Ho,
Z=-196 *P <05
e | L9
(2} S. inaequalis, where p = 118 = 47
fail to reject Ho,
L =-65 P < .26
. R
(3) S. americana, where p = 7= 44
Fail to reject Ho,
= —.93 P < .18
37 ‘
(4) Nicrophorus iomentosus, where p = P = 54
(2

Fail to reject Ho,
= 6] P < .27

[t is obvicus {rom the statistical treatment avove that
the proportion of beetles (within each species) aftracled
to the visually exposed carrion is not significantly dif-
ferent frem the proportion attracted to concealed carn-
o,

The remaining two species of Siiphtdae are known 10
be nocturnal in H M F (Shubeck, 1971), and one, V. or-
bicodlis. was taken in sufficient numbers to convincingly
show that virtually equal numbers were attracted to vi-
sually exposed carrion {102 heetles) anz {0 concealed
carrion (109 beetles). Statistical treatment indicated Z =
- 41 and P < .34. This species served as a {ine control
since nocturnal, carrion-feeding insccts might be expect-
ed to depend on olfaction alone to locate food and fur-
ther, eyes would be of little use in the dark. This gives
added support to the evidence indicating that diurnal
Silphid species in H M F do not use sight but rely on ol-
faction to locate carrion.

The next taxon that was examined was Staphylimdae.
Of 1335 individuals collected, 1052 were taken at wisual-
ly exposed carrion traps. Rove beetles are predators of
other arthropods and sight is undoubtedly ol assistance
in (1) locating carrion, and (2) locating the prey present
upon this microhabitat. Statistical treatment indicated
that the proportion of individuals attracted to visually
exposed carrion was not p = .5, and the hypothesis was
rejected. Staphylinidae, in other words, were very signif-
wcantly attracted to visually exposed carrion.

1052
stanhvlinid: here § = —— = .7
(5) Staphylinidae, where p 1335 9
Feject Ho,
Z =319 P < .0007

*P = the confidence level that would cause us to reject Ho for
the observed data. (The smaller the P the stronger our convic-
tion.)




Table 1. Cumulative numbers of beetles attracted o concealed and visually exposed carrion. The month and day of the Cailection -
the number of days after the bait was sat, for that collection, is given above each column. in addition to the taxa and numbers shoy,,: %
Scarabaeidae, 2 Elateridae, 2 Nicrophorus sp., and 3 unknown beetles were taken.

——

— ——— “
£-29 6-30 7-1 7-4 -5 7-6 -9 7-10 7.1 a“;

7 8 9 3 4 5 3 4 5 Is

Siphidae T
Silpha noveboracensis Concealed 31 84 107 185 254 300 349 387 394 3&5
Visual 39 73 98 181 221 254 334 329 340 3@;

S. inaequalis Concealed 24 34 41 46 49 49 58 62 63 E&
Visual 14 19 21 29 36 38 53 54 hy &3

S. americand Concealed 7 8 8 20 29 31 42 42 42 12
Visual 2 2 3 11 18 19 30 32 32 33

Necrodes surinamensis Concealed 0 1 1 L 1 1 1 1 1 1
Visual W 1 1 1 1 1 i 1 i i

Nicrophorus fomentasus Concealed 7 7 7 10 14 18 23 29 31 3{2
Visual 3 4 6 10 15 16 24 32 34 4

N. orbicoliis Concealed 22 27 28 39 46 45 56 59 85
Visual 15 18 18 27 33 33 44 45 A7 Iﬁz‘;

Staphylinidas Congeafad 33 47 84 65 g4 g3 150 - 210 248 gn3
Visual 104 161 193 211 370 351 652 7838 898 Irjr.;_;

Histeridae Concealed I ) 2 13 24 38 73 147 1563 t5§
Visual 3 4 6 28 36 41 83 t17 118 gg

Leptodiridae Concealed 0 4 6 6 17 20 22 28 55 &
Viaual 24 30 34 403 48 52 Y {4 498 P

e

[ndividuals of family Histeridae were faund to be ap-
proximately equally attracted to visual and concealed
carrion and the statistical treatment supported the con-
clusion that sight had no positive influence on locating
Carrion.

(6) Histeridae, where p = £2~—= 44
278
Fail to reject Ho,
Z =-199 P < .0233

The last taxon examined statistically was Lep-
todiridae. This family. as was the case with Staphylimi-
dae, had greater numbers of individuals attracted to the
visually exposed carrion, so the proportion was nol p =
3.

111

(7) Leptodiridae, where p = T 62
Reject Ho,
Z =323 P < .0006

The fifih largest family of beetles captured was Scara-
baeidae and the individuals attracted to the traps are
commonly called dung beeties because of their practise
of laying eggs in portions of dung which are subsequent-
ly rolled into littie balls and buried. Dung beetles are not
considered to be “‘carrion beetles” and their data was not
treated statistically nor was it evaluated.

it seems clear then, that the diurnal species of Silphi-
dae. active in H M F, do not disciminate between vi-
sually exposed and concealed carrion. They are attracted
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to bhoth kinds of carnon traps in very nearly egul |
numbers. The logicul explanation appears to be thy;
their ultimate location of carrion is based on their senw
of oifaction. Similarly, Histeridae appear to locate cars:
on by means of olfaction and with no sight dsqiwméff
Stdphyllmddﬁ: and Leptodiridae, on the other hand, wers.
captured in 51gn1f1u1ntly higher numbers in the visually
exposed carrion traps and thus appear to use their eye,
along with their olfactory nerve endings that detect uﬂﬂr

-
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