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F"'light activity of certain carrion beetles: 
Silpha noveboracensis, Staphylinidae, Histeridae 
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Shubt!ck, Paul P. ( Biol. [)epl.. tvlontclair Stalt: C.'ollc!!,C, 
U ppcr J\11 on tclai r, N .J. 07043). Flight activity 0 f ccrtai n c~, rri 1;11 

beetles: _\'ilpha no veboracensis, Staph y !in idac, 1-l istcridae. ~1 ut­
che.::.011 l'v11;ro. Fore,;t Bull. }:40-43. 1975. The inf1uencts.ofte.,n­
perature, relative hun1idity and light intensity on the flight ac­
ti vii y of S'i/ pha 110 Yeboracensis, Sta phy I inidae and 1-1 isteridai;:, 
that ,verc attracted to carrion, were examin1;d. The typical 
lo\\·er threshold t1:rnpcrc1turc or flight activity for S, novebora­
c:ens is \1/aS 23 ° c:, and 30()C was probably al or n e:ir the uppt: r 
th resholJ 1 t:!rll P<~r:.1 tu re. ·rhe upper th rc:si1old !evci of re lat i vi t y 
hun1idity r~,r this ~,ptci1;~, ,ippean; \.\) he ah()Ul 8sr;,;, ;ind a litrht in­
tensity of about 5 1:(:, at the t:r.d of the diLtrn;;! pc:r;'Jt.L appc:~trs 
io inhibit further t:•gbt. Although 97r1c of the ::;Laol1vliniduc: 

' ._ • • ' J 

taken ~\ere: c::1pturc:d at tc,nperatur~s o! 23°-30"(:, ..i fc\v' were 
la ken at lc:1n pc rat u n;~ LI r 18 ° -22 °(~ and the h igh1:st rcco rdc:d 
ten1peratur~ or _:sn<·(~ did not appcur to inhibii Hight activity. 
R.clat ive hu:ni<lity readings fron1 36r½., Lo I 00~ were: rec~)rdcd 
and Staph y !in idat: 'N1.:r-.: not in hi bi\ ,~d at any 11:.vcl within th 1~ 
range. ·1hc dei.~i<!C of light i,llensity apr,cared i.u have little inl1u­
cnc:c: on the l1i!rhl activitv or this taxon. rvlore than 991/c; of Hi:--

• • 

teridac ..-:apt ureJ \,·ere :;.1 ken v .. i th in a t e1n p\.:rUl u re ra ngc o I 
24°-30°(: but lht: upper tcn1pcratur,; had no lin1iting effect 011 
their l1ight activity. ;\lthou!!h this taxon ,vas taken \,;ithin a - . -
widl;'. rangi;: of rclHtivc hun1idity, 36'~- I 00°/t;, 84'k of the total 
wa~ -:.i ptur~{.1 v;i thin a r~nge. of 5(}(7'r.-8 3 °7t,. ·rh is tax.on did not a p­
pca r to he a ITectcd by lo\\' I igh t in ten sitics. 

ln a rece;;nt study lo detern1ine the <liel periodicities of 
certain carri<)n beetles it \Vas found that Silpha nuve­
horacensis r·orst., Silpha americana l. •. , Si/pha inaeqz,a­
/is 1::-ab. and I\ficr<JJ1horus t<Jmentosus Web. were either 
exclusively or primarily diurnal (Shubeck 1971 ). These 
species are n1e1nbers of family Silphidae. the Carrion 
Beetles. Certain individuals from three other fan1ilies of 
beetl~s were also attracted Lo the the carrion-baited traps 
used in the studv. Tht::st: beetles. from families Lep-

. -
todiridac, Staphylin idae and 1-listeridae, were also either 
exclusively or pri1narily diurnal. 

Since the evidence given in the study above secn1ed to 
be reasonablv conclusive, it was decided Lo investigate - ~ 

l'urther and to attempt to determine either Lhat portion 
of the diurnal period during which carrion beetles arc 
most active, and/or which factors of the environmcnl, 
i.e. relative huinidi t y. light intensity, and temperature 
serve as a s-timulus to flight activity. In a study on the ef­
fect of ten1perature on insects in flight. Taylor ( I 963) 
suggested ·• ... that tl,~ lower temperature threshold is, 
in tcr11peratc clin1ates, an i1nportant cli1natic factor de­
termining insect flight and that it can be clearly and sin1-
ply measured by trap catches." 

Data were collected during brief periods of Llll! $Ucll­

mers of I 971, I 972 and I 973. The carrion-baited traps 
were placed in Hutcheson Memorial Forest (her~after 
referr~d to as HM F) near East Ivl illstone. Somerset 
County. New Jersey and also in a similar forest at the 
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Great S\vamp Wildlife Refuge, near tvteyersville, ivlor~ ! 
County, New Jersey. Data from the two site~ art-I 
lurnped. · .:. I 

. ·,, 

\' . .. 

Methods . ' 

• . , 
Si!veral days for 1:ollecting were ~chedul~d during eac}. , 

of the sunirners in l97 l, 1972 and I 973. A day for col: :. 
lccting \V,.\S not scheduled u11le::-s it was po~sihle to 5ta\i; \ 
the field lt) i:::niply traps an{i take relativ~ hun1idity. t;m~; 

Peratttr~:, and lieht intensitv readings everv hour, "1l lb:; ; .._, ., c.,,., _, V I~ . 

hour !'ron1 8:00 .A.M. to 7:00 l)_!'vl. in ortier to adequate-· 
ly cover the diurnal period_ Due tc the fact that not a.siil- , 
gl~ indivi(iual of Sifplra noveboracensis had be~n cap- ! 
tu red by 4:00 P .IY1. on 26 ~Aay 197 l (apparently bi:;caus~ \ 
of tenipcratures below 23 °(:), further collecting \\US dis, i 
continued f{>r the day. On 29 June 1973 not one ind1vidu~ j 
al of this ta.xon 1,.vas taken up to 6:00 P.rvr. (,tppar~nilr i 
be1.:ause the relativ1: humidity had ranged fro1n 95%:~ l 
100%), so further c<>llecting was again discorrinu~d:; 
Data in this study. therefore, is based on l 17 hours ul ; 
collecting. 1·he meteorological data were actually taker. \. 
and recorded during the 5-10 n1 in u t cs preci:dine the . 
hour, and the beetles collected during the 5-10 r11i;urci t 

that followed the hour. The relative hurnidity \Vas di:ter• · I . . . 

mined by the use of a Tay\or'il hand sling p~ycl,rnn,eter/ 
.A. 1-aylor® lab<>ratory thermon1cter \Vas plat:ed on the • 
leaf litter, in the ::;hade, and· th~ ten1perature re._;,)rdi:{l.: 
The light intensity reading was detcr1nine<.i bv the use•J.f : 

..... .. .... ,J • • • • ' 

a General Electric® pholog,raphy light rneter. l"hc in: ; 
strun1ent was held al a 45° angle to the leaf lilll!r at_a ~ 

. : , ... ... , . ·.' 

1-igurc I. Su:spcndcd carrion-baitc:d trap rirst used in Grl!:l;~j.' 
S\van1p Wildlife l~cfugc. f.>holo)!raph by Thom:.iS Shubt:c~. :} \ 
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, .,. 0 t· about 10 centimeters. In an attempt to be 
d stant: .. 1 • ·t .. nl the recorder al ways kept his back to the sun ••o ns 1.s "' 
~nd held t_he l~ght n:ieter over shaded leaf litter when 
, ~o rdi 11 !! hgh t 1n tensity. 

rt:1,;Data ;ere recorded in HM E-' on the following dates in 

1971 : 16 ~tay: 17, 24 and 25 June; and 3 July. four one­
• ll<)n cans in wooden boxes \vere suspended above the 
::ound so that the ½ inch wire mesh covering the can 
c enin!? \I/US¾ meter above the ground (Shubeck 1971). 
_i fresh chicken lt:g was _placed in each trap 3 to 7 days 
before each of the collcct1ng days. . 
·. During the sum mer of I 972 data were collected 1n 
H~l f. in the san1e traps, on l July. On dates 18, l 9 and 
?O July. ho\vever, data were collected in the Great 
$\varrip Wildl~fe Refu¥e using traps of a slightly modi­
tied design ( Fig. l ). Six of the latter were suspe!Jded ¾ 
meter above the ground and arranged in a straight line. 
The traps \vere spaced about 3 meters apart from each 
other. and baited with fresh chicken legs 4 to 6 days 
before collections were made. Data were collected in 
1-livtf on t\vo days in 1973: 28 and 29 June. Two of the 
modified traps used in the Great Swamp were added to 
Lhe 4 can-box. traps that had ·been used (and left) in HMF 
the previous summers. These traps were situated about 
10 met!!rs from the original four. Two fresh chicken legs 
\vcrc::: placed into each trap 3 days before the first collect, 
l·n., da v. 
~ . 
All bt::etl-:s collected in carrion traps were identified to 

4 major taxa - Silphidae, Staphylinidae, Histeridae. 
Ll!ptodiridae - and ··other beetles." In a previous study 
in Hi\it J--' it had been found that about 90% of all beetles 
attracted to carrion-baited traps were members of these 
4 f an,ilies (Shubeck 1969). Individuals of family Sil phi-

Table 1. Carrion-bait captures of Silpha noveboracensis at 
given temperatures (modified after Taylor 1963). 

oc. A B C D 

30 5 2 11 2.2 

.29 1 1 7 43 3.9 

28 16 12 46 3.8 
27 10 7 38 3.8 
26 . 10 9 47 4.7 

25 14 11 139 9.9 
24 21 10 55 2.6 
23 11 7 19 1. 7 

22 4 0 0 .0 
.· 2l 

7 0 0 .0 
20 ·. 3 1 1 .3 
19 4 0 0 .0 

·· ts 1 0 0 .0 

· A.=Number of times (hours) the temperature occurred . 
. ~=Number of times a capture occurred at this temperature. 
C.:=Total numbers of Sifpha noveboracensis captured at given 

0
~en7perature during course of study. 
~Average number of beetles captured per hour (C/ A). 
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dae were identified to species. All beetles captured in 
HM F were released at the end of each collecting day. 
about 40 meters from the traps. Beetles collected in 
Great Swamp \I/ere pr~served in 70<-Jo alcohol for possible 
future study. 

Although data were recorded for 4 species of Silphi­
dae, and 3 other ··carrion beetle'' families, it was deemed 
advisable not to attempt to analyse data for species of 
Silphidae other than Silpha noveboracensis, or for the 
taxon Leptodiridae. because of the very small numbers 
of individuals taken fro1n these taxa during the period of 
study. 

Results and discussion 

Of 399 individuals of Silpha noveboracensis collected 
during the course of the study, all but I were captured at 
temperatures 23° through 30°C (Table l). The individu­
al exception was taken at 20°C although l 9 hours of 
data had been recorded when the temperatures ranged 
from 18° through 22°C. It would appear that 23°C was 
the typical lower threshold temperature for flight activi­
ty by S. noveboracensis. Unfortunately, no temperature 
above 30°C was ever recorded during the study. so it was 
not possible to state unequivocally that 30°C was the 
upper threshold temperature for flight activity. On the 
other hand, Table l shows that the 11 beetles collected at 
30°C represented only about 25% of the numbers col­
lected at each of the temperatures, 26° through 29°C. 
Also, captures at 30°C were made on but 2 of 5 collect­
ing periods. The evidence suggests that 30° C is at, or 
near the upper threshold tem·perat.ure level. Also evident 
is the fact that although the normal temperature range 
of llight activity \"las 23°C to about 30°C, a very pro­
nounced peak of activity was present at 25°C, and this 
might be considered to be the optimum ten1perature for 
tligh t activity (Fig. 2). 

; , 
1 ... 

9 

~ 

7 

i .. . , 
j l 

,. 
• 
•• ~ 
• 1 
~ • 

) 

} 

I 
! 
' ' I 
j 
I 
I 

I 
I 
i 
I 
! 

I 
! 

' I • 
' l 

/.~ . -·, i. 
/•' ' ' ,,, 

<·' •.• ' / ,. ' 

., 
/ ., 

•• 

' 
' 

.• 
' 
' 

: I 
, I 

---'-,.__·' I 
.. 

. . ·, ' : ,-----4 ... ' : / '- : I 
'-, ·• I 

'- I 
'- I . ' 

Figure 2. Average number of beelles captured per hour. Data 
taken frorn column D. Tables I & 3. Fractions are rounded out 
to whole numbers. 
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Fi!!ure 3. 1·01al nu1nbers of S. novebvracensis shov,ing Len1pera-
~ 

ture and relative hu1niditv al Lime of capture. 
• 

Table 2. Silpha noveboracensis capture data. Each number to 
the right of a given temperature represents the number of individ­
uals collected at an hourly collection. The number below the cap­
ture number is the% RH recorded when the collection was made, 
and the third number down indfcates time of collection (9 for 9 

A.M., 13 for 1 P.M., etc.). 

30--8--:0:----:0,........,0,---,:3 
59 60 65 64 64 
13 14 16 17 18 

29 ll 2 o O 2 24 o O l l 2 
59 56 56 62 66 59 77 77 70 64 77 
13 14 15 16 17 12 14 15 16 15 19 

28 3 0 24 0 l 1 4 1 3 2 l 1 0 2 0 3 
74 69 61 73 69 66-59 70 76 76 64 70 73 69 69 6S 
ll 18 11141S 16 18 12 13 18 13 12 13 14 15 17 

27 12 2 10 o 3 2 0 O 8 l 
69 56 76 73 63 72 76 76 72 65 
12 17 11 17 12 11 14 15 13 16 

26 1 5 0 20 5 3 l 2 l 9 
72 68 61 42 65 84 65 76 76 79 
19 10 19 17 10 19 10 11 10 1.2. -·---

25 l 3 9 5 17 20 25 18 2H O l O O 12 
4B 59 63 60 64 68 38 39 36 91 83 96 100 75 
l,3 14 14 15 16 17 14 l.S 16 9 9 16 17 11 

24 O l l l O 10 4 O 4 17 lS O O O l l O O O O 0 
47 4S Sl 59 86 71 82 45 39 4144100 100 91 82 75 84 100 100 100 95 
12 lS 16 17 10 18 19 11 12 13 18 18 19 9 10 18 19 13 14 16 17 

23 0111463100 0 
57 62 82 77 66 70 46 87 95 95 100 
11 18 ~ 11 12 13 19 9 12 lS 18 

22 0 0 0 0 
47 95 100 100 
13 9 10 11 

21 0 0 0 0 0 0 0 
45 51 72 69 90 90 48 
12 15 10 19 9 10 10 

20 0 0 1 
Sl 58 54 
11 16 9 

19 0 0 0 0 
59 so 84 90 

~.....:l~O 14 9 9 
1B 0 

66 
9 

in so far as relative humidity was concerned, the over­
whelming majority of these beetles were taken within a 
range of 36%-84% (Fig. 3). Only l individual was taken 
at 87% RH. Relative humidities of 91%-100% were re­
corded 3 times at 23°C, 7 times at 24°C, and 3 times at 
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25°C. Not one individual of Silpha noveboracensis wa 
ever taken at this upper range of relative humidity eve: 
though the temperatures were suitable for flight (Table . 
2). It must be noted that 36% RH can not be declared tlie 
lower threshold for flight ac~ivit~ (there ha~ing been no 
lower RH recorded at sampling times), part1c~larly soin 
view of the fact that the highest capture (28) tn any one 
collection occurred at 36% RH (Table 2, 25°). ·• 

Although a range of light intensities of 7 through 20 
foot candles was noted before morning activity began'. 
the critical stimulus, virtually always, appeared to be J., 
temperature level of 23°C (Table 2). On the other hand. 
light intensity was an important parameter at the end or 
the day since temperatures and relative humidities Were. 
usually suitable for flight during the last few hours of. 
daylight. A few individuals were captured at light intefi~; 
sities of 4, 5 and 7 1-·c but the numbers taken at this tim~: 
were much reduced. · ;. 

l'he temperature range of llight activity for 97% ol 
Staphylinidae taken was similar to that of Si/pha nove: 
boracensis. 23°-30°C. The lower threshold, however.did 
not appear to be so critical for Staphylinidae since 3.7%. 
of the individuals taken were captured at temperatures 
below 23°C, i.e. I8°C through 22°C (Table 3). lt was 
noted that a small but distinct peak of activity was 
present at 30°C when the numbers of S. noveboracensis 
dropped (Fig. 2). It would thus appear that sonic Sial 
phylinidae can continue their flight activity in search of 
carrion at temperatures above 30°C. _ 

Figure 4 clearly indicates that the l1ight activity ~f 
Staphylinidae is little affected by relative humidity~ 

. . .:,: .· . .. 

Table 3. Carrion-bait captures of Slaphylinidae at given tempe;.1: 
atures (modified after Taylor 1963). Comparable data for Hi~'. .. ,. 
teridae are given in parentheses. ,c 

oc 
30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

A 

5 (5) 

11 (11) 

16 (16) 

10 ( 1 0) 

1 0 ( 1 0) 

14 (14) 

21 (21) 

11 (11) 

4 ( 4) 

7 (7) 

3 (3) 

4 ( 4) 

1 ( 1) 

B 

5 (5) 

11 (9) 

15 ( 12) 

9 ( 10) 

7 (4) 

11 (5) 

19 (4) 

8 ( 1) 

1 (0) 

2 (0) 

1 (0) 

1 (0) 

1 (1) 

C 

23 (35) 

36 (34) 

47 (94) 

29 (75) 

14 (19) 

32 (7) 

57 (9) 

21 ( 1) 

2 (0) 

4 (0) 

1 (0) 

2 (0) 

1 (1) 

0 

4.6 {i.O) 

3.2(3,il .. 

2.9 (5.SL 

2.9 (7.5} ·. 

1 4 I< QI' 
' ''·"'t .. 

I i:.i · 2. 2 ,-~ 
·. 

2. 7 (.4t. 

1.9 (.1) 

. 5 (.0) 
.. 

. 5 (.OJ ..... 

.3 (.0\ 

.5 ( .0) .· . 

1.0 (1.0t ... 
'•,;. . 
.: . , ... ~ 
···: 
: : 

A= Number of times (hours) the temperature occurred. -~ 
B = Number of times a capture occurred at this temperature. ;'. ~' 
C=Totai numbers of Staphylinidae captured at given ternperat~~! 

during course of study ( H isteridae data in parentheses}· 
D=.Average number of beetles captured per hour (C/A). 



b .. 1Jes were captured over the entire range of rela-These c-., , ~ 
: .. h miditv recorded from 36% to 100%. The degree of 
ttVI! u - . b . , ' . . h · lt~nsil y did not appear to e important as a st1mu-
1Jo t u • f S h 1 · .d d . d. .d l ~. flj,rht activity o tap y 1n1 ae an one 1n 1v1 ua, 
lus. to = d. f ·•o" FC : {'. l \"··is I a· ken at a rea 1ng o • . J8C ·Y c. ... ...... 

tn \.lthou!lh I l{isterid beetle was taken at l 8°C and 
~·n~ther at 23°C, all of the others (273) were captured al 
. • : mperature range of 24 °C through 30°C (Table 3). A 
a te · · ·d t 27°C d · . :n-oarv J)eak of act1v1ty was ev1 ent a an a sec-
pri,.. , · · · 'd 30°C (F' 2) oodary peak. ol activity w_as _ev1 ent at . . 1g. . 
This hl.iter fact P!obably_ •.nd1cates th~t H1ster1dae are 
capable of son1e flight activity above 30 C. 
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.figure 4. ·ruL,tl nun1bt:r:-. or S1.aphylinidat! showing ti::n1pcraturc 
iuid rclalivc hunliditv al ti1ne of cuptun.:. 

. -

:~ Jri so far as relalive hu1nidity was concerned, 8 indi­
viduals \Vere taken bel\\'Cen 361k and 45% RH, and 8 in­
;d)vtdua Is bcl ween 9 I% and I 00% (Fig. 5). The remaining 
.259. ,(.84%) '-Vere taken \vi thin a fairly con1pact range of 
rs'l~tiye humidity fron1 56% to 83%. It appears that His• 
}~ridac may have a· preferred relative humidity range 
:~f~ich is sn1aller than that of Si/pha noveboracensis and 
~fa.pJ1 y li n i <la e. · 

'.{·~~~~ with. SLaphylinidac, 1-listeridae did not appear to 
~~,e;lfm.ited by low light intensities and I Histerid was also 
taken ai ••o•· f'C. 

~Xff,s. ~ result of a :,;tudy on diurnal periodicity of tlight 
,~r:,;1.nsects. n1ostly in Southern England. Lev.-is and Tay­
J9rJ!,965) came to a number of interesting conclusions. 
[f:"Vo.,of, then1 differ from findings in my study. In their 
1~t~.~~5hey found that ... ·•Light intensity is the major 
-f,~!f~.rcontrolling times of flight ... " As has been shown 
:~~,,tn~:N.J. study. after the onset of the diurnal period, 
l.~tpperature app1.:ars to be the major factor stimulating 
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flight activity in the taxa studied; and high relative hu• 
midity appears to be a major factor inhibiting flight ac­
tivity in Silpha noveboracensis . 

•c -
JO i) •o 

" 10 ,o J " ,. ?> $1 9 " 

" i• 17 ,e 

16 ' l •• 
,s • 
,. 1 

>1 

n 

i, 

10 

" 
,a 

Figure 5. Total n unlbers of Histeridae shovving ten1p~rature 
and relative hu1nidity al time or capture. 

Lewis and -r aylor also stated that ... "Insects feeding 
on decaying organic matter and fungi fly mainly in dim 
light, when sight may b~ less important than s1nell and 
when air is still and probably helps scent to be detected." 
In my study, the degree of light intensity, so long as it 
was at least 4-7 FC, was appearently of little signifi­
cance. In fact, the majority of insects captured in New 
Jersey were taken during bright diurnal periods and not 
during crepuscular (dawn and dusk) periods. 

I would like Lo Lhank the n1cmbers of Lhe liutcheson J\tle1no­
rial 1-·orcst Comn1iltee or Rutgers Universily for giving me per­
n1ission Lo work in the Forest. and the officials of the Great 
S\van1p Wildlife Refuge ror giving 1n~ permission to \vork in the 
Refuge. 
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