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Eastern hemlock, Tsuga canadensis (L.) Car-
riere, comprises a vital component of biological
diversity (Jordan & Sharp 1967; Lapin 1994; Tin-
gley et al. 2002; Buck 2004; Buck et al. 2005; Dill-
ing et al. 2007; Dilling et al. 2009) and economi-
cal (Travel Industry Association 2006; Woodsen
2001) and environmental stability (Evans 2002;
Snyder et al. 2004) within its geographical range.
Hemlock woolly adelgid, Adelges tsugae Annand
(Hemiptera: Adelgidae), is an exotic insect species
capable of rapidly reducing populations of eastern
hemlock throughout the eastern United States
(McClure & Fergione 1977; Buck et al. 2005;
Ellison et al. 2005). As such, documenting the
biodiversity of insects associated with this host
tree is imperative. More than 400 insect species
have been recorded to be associated with eastern
hemlock in the southern Appalachians (Wallace
& Hain 2000; Buck et al. 2005; Lynch et al. 2006;
Dilling et al. 2007; Dilling et al. 2009).

Psocopterans comprise a major component of
arthropod diversity on eastern hemlock, occupy-
ing an important ecological role as major consum-
ers of microepiphytes as well as an integral food
source for predators (Thornton 1985; Mockford
1993). Population densities of psocopterans can
be extremely high. For example, densities of Pso-
coptera on the bark of larch, i.e., Larix decidua
Mill., have been reported at > 4,000/m?, which
Thornton (1985) equates to > 6,000/m? of land
surface. In this study, we document the psocop-
teran richness within the canopy of eastern hem-
lock in the southern Appalachians.

Eastern hemlocks (n = 6 ) were selected on 5
Nov 2005 at Indian Boundary within the Chero-
kee National Forest located in Monroe County
in southeast Tennessee (35°23.787 N, 84°06.662
W). All trees (14-18 m in height) were located in
a shortleaf pine—oak (type 76) forest (Eyre 1980).
Because of the diversity of habitat preferences in
trees and mobility among species of Psocoptera,
3 sampling methods were selected to capture a
wide range of psocopteran species and were ex-
ecuted monthly from Nov 2005 through Sep 2008.
Also, a platform lift was used to sample the bot-
tom, middle and top stratum on each tree in Aug
2006, Sep 2007, and Jun 2008. Specimens were

collected using direct sampling (beat sheet, hand-
picking, and trunk vacuuming) with collected
specimens placed into labeled (date, site and tree
location, sampling type) alcohol-filled vials and
taken to the laboratory for identification. Beat-
sheet samples (4 per tree) were taken at each
direction by striking each branch 5 times with
a one-meter rod, while visual observations were
conducted on each tree for 5 min per stratum, and
direct trunk vacuuming occurred on 61 cm of the
circumference of the tree’s trunk.

During this study, 3,740 adult and nymph pso-
copteran specimens were collected and identified,
representing 44 species, 23 genera, and 11 fami-
lies (Table 1). These species represent 14.3% of
the species (307) and 41% of the families of Pso-
coptera documented in North America (Mockford
1993; Lienhard & Smithers 2002). In addition, 29
species represent new records for Tennessee and
33 species represent new county records for the
state. The number of psocopteran species on east-
ern hemlock comprises almost 10% of the known
insect species associated with this host tree.

The greatest number of species was recorded
for Psocidae followed by Lachesillidae and Perip-
socidae. Species within these 3 families represent
37%, 23%, and 11%, respectively, of the total spe-
cies identified on eastern hemlock. The families
Dasydemellidae, Lepidopsocidae, Mesopsocidae,
Myopsocidae, and Stenopsocidae were each rep-
resented by only 1 species. However, the least
number of specimens for a species was collected
for Lachesilla andra Sommerman (n = 16) (La-
chesillidae) followed by L. anna Sommerman (n
= 22), Peripsocus stagnivagus Chapman (n = 27)
(Peripsocidae), and Lachesilla corona Chapman
(n = 29) (Lachesillidae). The greatest number of
specimens was collected for Cerastipsocus veno-
sus (Burmeister) (n = 246) (Psocidae) followed by
Valenzuela flavidus (Stevens) (n = 201) (Caecili-
usidae). Species identified from eastern hemlock
constitute the highest number of psocopteran spe-
cies recorded from a single tree species.

The dominant distribution pattern of the spe-
cies identified is the eastern deciduous forest
pattern as defined and described by Mockford
(1993) (i.e., corresponding with delimited east-

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 23 May 2024
Terms of Use: https://complete.bioone.org/terms-of-use



225

Scientific Notes

(6003) 'T& 30 SUlIQ (3) PUB (€66T) PIOJIIOIN (T) £q POPI0IDT STBIIQRH s
S9JRIS PejIuU() [RIJUL)) ‘S PUR :$9)BIS POIU[) WINISOM ‘SIM ‘SOIeIS pejru() wielsey ‘SN H ‘uejrodowso)) ‘SO ‘BILOUWY YION “V N
wnnoep yundj, [, pue yordpuey ‘H geoysieaq ‘g

() Ypo[wey (1) oBwW
-ns pue yeo os[e ‘eonads ‘redrun( ‘eurd

‘Yoae] ‘SI9JIU0D JO SayouRIq PUR 9SRI[0] ON VN 6% L‘H PIOJOOIN snsopnonw snoosdriad oepnosdreg
(T) steytu

-00 J9UJ0 puer ‘yore] ‘@onads ‘Yoo[weH ON SOD 8¢ IL‘H (ueuwre() snInIN50q) snoosdiiag seproosdriog
(T) S9INIONIIS JUSUDD PUB U0IS

pue ‘sdorojno ‘syuniay oI} PpPopeYS ON VN 76 L‘H (uegeH) suasn] DWIUWOUIYIV] oeposdoA
S9a.19)

Jeo[ o[peau pur JeS[-pROIQ JO AJOLIBA ON VN l44l L'H'9 (BMN)  snogoundiun snoosdosapy aeproosdsayy
(1) sdoaoino suols

‘soyoueIq puUB SYUNI) 991} JO IIeg Sox VN 9L L (prexoey) 1masny xKudpdawuyosy seproosdoprdery

(D mmimmw wMoQ SOX SNA 9 H'd (UsTem) njna D]]189Yo0] 9BPI[[ISoyae]
1) sdoxd

uresd SUIAIp ‘sesseIS peop ‘SI9JIu0)) Sox VN 19 HIL'G D n1ojnoIpad D]7152YODT aepI[[Isayde]

(T) sesseid pue uonelesea peo(J Sox VN 17 L‘g (uoxey) s171QNU D]]182YoDT aepI[[Isayde]
(T) SI9j1U0d A[[RUOISEI

-00 pue sjue[d Jes[-pro.q JO SOeARd] pea(] Sox sSNd 3% L‘g uewdey) J£0lpw D]]182YoDT aepI[OYe]
(1) ourd

A[reuotseooo pue siedrunl jo a3erjoq sox VN 9¢ LH‘9 uewdey) ng2dad.o) D]J18YODT aepI[[soyoer|
(T) syuerd snosoeqray

pue £poom Jo KJ9LIBA B UO S9ABS[ peo(] Sox VN 63 q uewdey) DUO.10D D]189YODT arpI[[OYe]
(T

sxojtu0od pue ‘siedrun( ‘seurd jo aSerjoq Sox VN [el¢ H'Gg uewdey) n2adaouo)n.juod D]]18YODT aepI[[soyder|

(T) S99 PUR SQILIYS PUB SOABI] P Sox VN b4 L‘d URULIOWIWIOS DUUD D])152YIDT aepI[[Isoyoer]
(1)

SOABS[ puR swe)s sseid Surpue)s peo( Sox VN 9 q URULIOWWOS DAPUD D])152YIDT aepI[[Isoyde]
(1) sI9J1u00 Jo 25e

-T[0J A[[BUOISBI20 ‘SoARS[ peop SULdurH Sox VN 99 L‘H‘d (Usrem) $171QDWD snoosdowouyy aepI[[Iseyde]

(T) seaea] peo(g Sox S0D ge H‘G edeqry  s1pU 01pLIW sn20sdojosy aeprosdojoy

(T) seAeo[ peop Sursury ON SO0D 19 H‘G (ute[Iepuy)  2p1LW0IdALD §15d000sd07057 aeprosdojory
(T) 19991] punouid

‘S90q) J9JTU0D PUR JES[-PBOI( JO 9SRI[0] ON VN 18 L9 (Ysrem) SNUIULLIJUOD sn20sdn1]3], oepI[owepAse

() oorwey (1) syuerd jes[-proxg ON SNM % SNA 6S H‘G (PIOROOIN) 2DUDULIDWIULOS — ST1]1IIDIOYIUDY 9BpISNI[Io9R))
(T) o[3Aw XeM puB ‘A[0Y UBILIOUIY

‘B0 OAI[ ‘SqNIYS PUR S90I) USIISIOAH ON VN 1]81 H‘d (uewdey))) nkopnb  sN1109020YyUDY orpISnI[oR))
(1) 1y se[dno( pue @onads

uo pajou ‘redrun( pue seurd jo a3er[o] SOx VN g1 H‘g (syueq) np001urd D]aNZUIVA orpISnI[oR))
(3) Spowey

‘(1) sIojiuod A[oaed ‘sear} Jea[-peorg ON S0OD 102 LH‘9 (SuaA91g) snpiany/ DJINZUIVA 9BpISNI[I9R))

s TEYIQRH PI009Y MON 4 UOTINQLYSIJ  suewadg PO Joymy somadg snuay Arureq

99ssouuq], "ON 3unoar[o)

*SIVLIGVH ANV ‘NOLLNEIYLSIA ‘SAOHLAN NOILOATIOD HNIANOISTIYOO ANV SNVIHOVTVAdY NYHHLOOS THL NI MDOTNIH NYALSVH HLIM TALVIDOSSY VIALIOD0Sd J0 SHIDAIS T TTdV ],

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 23 May 2024

Terms of Use: https://complete.bioone.org/terms-of-use



March 2012

Florida Entomologist (95)1

226

(6008) ‘T8 10 SUuI[[Iq () PUe (£661) PAOPION (T) Aq POPIOIDI STBIIAR H s
$998)S PINTU() [BITUS)) ‘S PUL ‘$97BIS PAIIU[) WINNSOM ‘SMIM ‘S918IS PoIU() Wigysey ‘SN ‘uejrjodowsoy) ‘SO “BILOUWY YION VN
wnnoeA Jundy, I, pue ordpuey ‘H jeoysieaq ‘g

umousu) Sox SNM % SNH ey L‘H9 [€a)) SNIDIONLD snoosdoydo.g) orposdousg
(1) sea1)

J9JIU0D puUB JBO[-PBOIQ JO soyourig Sox VN 6eT L‘HG (syueq) DUOSSO]S  WNUIIIOUIPDYILL], 9BpI0SJ
(T) ssead£d preq pue

‘S00TWOY ‘S9a1) Jeo[-proI(q JO seyduRIg SOx VN 99 L‘H9 (wewdey)) wWngIsauNbh  WNUIAIOUIPDYILL], 9BpPI0SJ
(T) Se913 19JIU0D

pue Jes[-peo.q Jo seyourIq PuB SYUTLL], Sox SND ® SNA 691 L'd z10g WNLW  WNUIIIOUIPDYILL], 9BpI0SJ
(T) Se913 19J1U0D

pue Jes[-peo.uq Jo seyourIq puB SYUTLL], Sox SO0 LS L‘d z10g WNISDI  WNUIIOUIPDYILL], 9BpIO0SJ

(T) sdo1ono suo0)s pepeys pue seax) J 0 spreq Sox SND 187 L‘HG URULISWIWOS  9DLIPUDXIID  UWNUIIOUIPDYILL], 9Bposg
() sqn.iys pue

$99.) JI9JTU0D PUR JBS[-PBOI( JO SoypuRIg ON snH 29 L‘H‘9 (Usrem) nynjjod DT 9BpOSJ
(1) sdoxo
-0 9u0)s A[[BUOISLII0 ‘sourd pue sear)

Jeo[-peOIq JO soyoueIq pUB SYUNI], SOx SNHA 6S L‘H'9 uoaey 14p12] $noosq oBpI0SJ
(T) SI8JTU0D pUB SPAX)

Jeo[-peOIq JO soyoueIq pUB SYUNIJ, SOx VN 8L L‘d (ystem) snund snuoydojf1apy 9BpI0SJ
() po[wey (1) sI9j1U00 pur

‘SqNIYS ‘s9ad) Jeol-proi( JO seyoueIg ON VN 981 L‘H (19%[ep\)  aw17008aDAOU snuoydojfiapy 9BpI0SJ
(T) SI8JTU0D pUB SPaL)

Jeo[-prOIQ JO SeyouUBIQ PuB SYUNL], Sox SNA €9 L‘H] (uaSeH) DIsaow DISUIOT 9BpOoSJ

(T) Ssa1) Jea[-prodq J 0 saydurIq peaq Sox. SNO ® SNA $11 H‘G (squeq) snmyownful snoosdorpuy 9BpI0SJ
(T) seurd pue seaxy

Jeol-peodq JO sSeydURIq puB SYUNLJ, Sox VN o1 L‘H'9 (syuegq) snuop1ioyf snoosdojoAfy 9BpO0SJ
(T) S@947 10JTU0D

pue jeo[-peoIq JO SOYIURIQ PUB SHUNLL], Sox VN 9%g L‘H'9 (19)sTOULINg) snsouaa snoosdiysn.aa)) 9Bp0SJ
(T) S@947 I0J1U0D

pue jeo[-peoIq JO SOYIURIQ PUB SHUNL], Sox VN [¢] L‘H'9 (uwewdey)) snu1yg snoosdojsng 9BpO0SJ

(T) S991] J9JTU0D PUB JEa[-Pe0.q J O Seyduelg Sox VN JAan L‘H (uaSeH) nga1nb 2181 9BpOSJ
(@) Ypo[way (T) sea13

JI9JIUOD pUB JBS[-pBOIQ JO sayduBIg ON VN ¥G1 L‘H9 (syueq) ny1soddo a1s01g Elejgnlck

(g)Yoo[way ‘(T) S99.1) 1S9.10] PUB[UI0})Og ON [SJelci eIl L‘H‘9 (uorey) DS0)NIDW D]721U0ADY aepIsIeIo[IyJ
() Yoorurey

{(1) sdoiajno auo0js ‘SqNIYS pue Sod], ON [SJelkci ST L‘H (sque() 172uUOPDQq D]]21U0UDy sepIsIeIoyJ
() Yoorurey

‘(T) soo1} Jeol-peoiq pue oOYI[-9[PodN ON VN L€ L‘H (mmquey) snIp1sv/gns snoosdiiag aepwosdueg
(T) sdo12no 8U0)s A[[BUOISBIO0 PUE ¢ SSOW

ystueds Jo ‘seo1) Jo SaYoURI( PUB SYUNI], Sox [SJelkct L% L‘g uewdey)  snSparusnis snoosdiiag seproosdueg
(T) seaa3 Jeol-proIq

pue ‘ourd ‘eonids ‘redrun( ‘spo[wel SOX VN el L‘H (ueder) snpipow snoosdiiag seproosdueg

s 7BIRH P1009Yg MAN 4 UOTINQLIIST suswioadg . POYILIN Joyny sowodg snuex) Arure g

9oassauuq, "ON Suryoero)

*SIVLIAVH ANV ‘NOLLOFMNISIA ‘SAOHLAN NOLLOITION HNIANOISHIH0O ANV SNVIHOVIVAdY NYTHLNOS THL NI MOOTWHH NYALSVE HLIM AIVIDOSSY VIILJ000SJ 40 SHIDAIS (QINNILNO))) *T TIdV],

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 23 May 2024

Terms of Use: https://complete.bioone.org/terms-of-use



Scientific Notes

ern deciduous forest (Braun 1972) in the eastern
United States). This eastern deciduous forest
pattern is noted as having poorly documented
northern delineation due to limited collecting
in this area, but generally is found from central
New Brunswick to central Ontario and south-
ward to peninsular Florida. Lachesilla pedicu-
laria (L.) and Teliapsocus conterminus (Walsh)
were noted as having other distribution patterns
(Mockford 1993). In the eastern United States, T.
conterminus (Walsh) generally follows the east-
ern deciduous forest pattern but has a southern
limit that extends farther into Florida (Mockford
1993). Lachesilla pedicularia is noted as having
a large outdoor range, and as such does not fit
into a specific distribution pattern. Distribution
of male Ptycta polluta (Walsh) was documented
to be the southern Appalachians in Tennessee
(Mockford 1993) with bisexual populations of P.
polluta and Peripsocus subfasciatus (Rambur)
appearing to be restricted to hemlock stands.
Graphopsocus cruciatus (L.) has been classified
as an introduced species (Mockford 1993), and
has a varied distribution, including Tennessee,
in the eastern and western United States, where
it has been documented most often from areas
around coastal waterways and inlets. The major-
ity of the species identified are noted as having a
variety of habitat preferences and broad distri-
bution range (Table 1).

SUMMARY

Psocopterans collected (3,740) represented 44
species, 23 genera, and 11 families. Most species
of Psocoptera found in association with eastern
hemlock in the southern Appalachians exist on a
variety of vegetative hosts, and as such their popu-
lation numbers should be minimally impacted by
any decline in eastern hemlock populations. How-
ever, loss of eastern hemlock populations could be
detrimental to a few species (i.e., P. polluta and P.
subfasciatus) that are dependent upon this host for
survival. Of those species identified, 29 represent
new records for Tennessee and 33 species repre-
sent new county records for the state.
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