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The studies deearlbod in thirr report re- undertalcem dth the pr3maq ebjeet- 

ive of aqtliriog inionaatian on the tedhniques of eelleafing and observing miore- 

soopie invertebrates* It i e  the  izrttmbion of the wrltor to apply much l n f o n n ~ t i ~  

in  a eerier of etudiea in the Meeilla Valley o f t h e  middle Rio Graude basin in 

8outhern New Illbxico. Nb studies of t b i m  nature hawe been reported frcm that a-s 

and there is no l i t o r a t m  available an the dcroscopia faana of the region. For 

t h i r  rearon, the prseent study ras conducted on the assumption that the Douglas 

Lake area i e  ae much a 'rirgina territoxy as is the Weilla V a l l e y .  The exten- 

sirs literature originating fFgm studies at the University of Michigan Biologioal 

Station were purposely ignored, w i t h  the exception of the work of Bruneon an tho 

Oaetrotrieha, and only very general text-books and keys were used* 

Eight differeat t y p e  of aquatic habitats were eeleeted. Notee were niade 

on the location, general charauteri&ice, and phyeiual environmental Faetera at 

the time of etwiy in each of the habitats. Sampler of the rater, regetati- and 

deuaying organic matter were collected fraa eaeh and brought t o  the laboratory 

for study- Since the methods of collection esd Btudy varied from one habitat to 

another, description of the methods i e  deferred t e  the ensuing m r g  of each ef 

the aream. 

It ehould be noted that  the collectione made in eaah of the habitats included 



I 
gmfer awnberm af tqe~ ies  t51.n a m  dealt w i t h  in t h i m  report. B O U ~ U B ~  oi tb. 

limited time arailable ior t& study, it wae neeem- fo .eld u n l ~  r feu for 

- c debi led  sbremt ian ,  rpd to giro ns M e r  rttsnflar than the reooBpitian of 

the promme sf a Olrus in the &eo of all  ot6.n- It i r  probable that in a * 
$ .  ~eriom of skrdies mmh am i m  ptopoeed abwe, r m i m i l a r  procedure rill b. fallmed, 

m i d a r i n g  a single gzwup In eaeh of +he parts ef the ant* serier- In t h 5 m  . 
etudy eaaaerhat =re the warn m p e x t  en the m d b e m  ef the Phylum Ocrstrotrieha %hm 

I 

on other grmapm, and the obsenat iau  on the manberm of this phylm 40 reoorded 

in a separate section of this report. 

wctian I- General mrwym- - 
Habltat # 1- 

I Douglas Lake, * ~ l i s s r i l l e ~ a & ;  T3mF@W-833. Culture6 designated DLB- 
I 

Oollectiaa made 22 J~124 l*, 8:30 AM. Sky clear; w i n d  e~liglrt, EEWt air 
* 

temperature 1 9 - 5 O  0.; mater temperature 22' 0- The l a b  water is generally clear, 

there i n  l i t t l e  coloration, and good circulation. The beaah l e  expoeed and them 

is no rater vegetation. 

Wafer, eome sand, Ephyminidae, leaves, and other debrie rere oollected from 

within 50 am. of the *ore line. Thie collection constituted a culture rhlch rao 

bp'k in the laboratory until  26 July 1949, and exambed 0e~3ra l  Cimem In the mean- 

time- Specimens observed were as follown: 

6/22/49 - One Chaetogaster (~anelidn: Chaetopoda) 

Several genera of the order Holotrich. ( ~ r k o z a :  0iliat.)- There 

aao an average of s ix  of these aniraale per lor power fleld of the 

compound microscope. 

6/29/49 - Three different epeciee of Holotricha- 

Rotifera, various apecies- An average of two or three p r  drop- 



7/1/49 - Actinopbrpm Ehrdmrg (Protozoa: ~elbsoa) 
1 
I 7/26/49 - No l i f e  r-; dt& dimeardad. 

b - Habitat / 2- 

Dargl r~  Irrbs. Gm~er- Point bgoh ~001; s7lP@W-82& * / * 
Colleetian made 22 Jrme 1949, 1O:dd bll, clsar; rind slight m~ e 

temperature 28dS0 0,; m d  tempe~ature 26-9  0- iPhio pool is almont ecmpletely 

averglnm tifh fern and &her plants- later was - d i n g  in only a few d l  

areas- When a bottle wae dipped into these poole, more mud than ra ter  was ael- 

lected. 

A few ci l ia tes  (~rotozoa) of the feuniliee Oolepidae and Spirostomidae were 

found, and there were many Nematodes (~eaathelmb@ee) ekailar to the genus 
s 

Dorylaimas- - A culture from t h i s  colleatian contained no animal  l i f e  when next 

Habitat # 3. 

Douglae Lake, Grapevine Point Cove; T37l+R3ll-S28. 

Collection made 22 June 1949, 10:jO AM. Slzy clear; wind slight NlH; air 

temperature 2 0 0 5 ~  C-;  water temperature 22.5O 0. The bottom is sandy and them 

are soattered water plants close t o  the ahore line. The area is  protected frau 

strong wave action. 

Collection was made with a Birge Cone net. The aamples were kept in the 

laboratory and examined a t  intervals. 

6/22/49 - A Per oiliatee (Protozoa). 

Rotifere of the genue Cephalodella were the moat numeroue types. . 

. . 
7/15/49 - cult- heavy with maberm of fkmily ~ o l s ~ i d a e , .  genua ~olepm- 

Qle Oligochaeta (Annelids) of the genus Chaetopeter. ( S h e @  

th is  genus i e  a l G s  parasitic or commensal in its habita, th i s  



rpeelmen was probablr aaaoaiated r i t h  e m  of the uopspodr in tho 

rnturo.) 

7/18/49 - Dlepa ftm in number. 

7/26/49 - ae l i fe  rsmaining; d t u r e  diecarded. 

Habitat # 4. 

Oarp Ontek B~id*; T36N-@T-S4- 

Colloation made 22 J- 1949, 1:JO PY. SQ o l e ;  rind slight Bm; air 

tempemt- 210 0.; r a h r  tompasture 140 C. The water was clear; bottm eand 

and reoh; a r r e d  rapid, fo- rXfflea. vegetation grorr t o  the banka of the 

etream and tall treee ehade the rater most of the day. Aquatic vegetation 50 not 
- 

abundant. 

Collection was made r i t h  a Birge Cane net and a cultare prepared from the 

materials obtaindd . 
6/22/49 - Aroella *, Difflugia *, and Amoeba were present in limited 

nmbe re. 

?/I./& - Arcella and Mfnuplia e t i l l  present. No ine'reaee in n- 

bera nae noted. 

7/12/49 - No new f'onns have appeared. 

Habitat # 5- 

Migger Oreek; sc36~-~20-88 6 17. 

Oolleetion made 1 July 1949, 8:4~ AM. Sb cloudy; a i r  tempemtUre 20° 0.; 

water temperature 220.0. Bank and aquatie vegetation abundant. Water flow was 

sluggish and the r a t e r  was highly colored. -0 

Collections were made r i t h  a dip-net variation of a Birge Cone net. Three 

cultures were eet up iP the laboratory, designated as bR1-1, NC-2. and l?w. 



BO-1 nae placed in a largo baking d i d  d t h  battan debria and uand to a depth of 

one-hslf inch, two l i l~  pads and denat, and a s ~ s r . 3  pieoem of rotting r o e d m  

-2 and W were prepamd in  finger borlr rith fine blaak settling0 and p s r r  

rater plantr, rffb a fm amphipedm and empty B@meri= shells* 
. . . . . . . 

Drrring the obsenatioa period (7'- - s/U&) the numbera and ruiefiem of 

ndcroscopi8 a W l r  seen re- rev grsaf. A list of the Classes repmeembed fol- 

mlmu Pratezea, Class Btetigephor.. wlun 'Proehelminthea 

Phylm Protogaa, Claes Sarmdirr mum Annelids, Clans Cbaetepoda 

Phyltrm Pratoeoa, Claes Ciliata -1tm Arthropods, Olaos Crustacea 

Phylum Bemat;helminthee, Claee Rsl ls tada Phylum *digrada 

-1m Gastrotrichr 

A few of these Plonne were studled in  come detail. Notes on the observation8 

of these follow, exaept that the Gaetrutricba are t r e a t e d  in Section XI of th ie  

report 

Paramecium caudatum in NO-10 

7 - None were noted* 

7/3/49 - Ths f ir& identified* Each drop of ra te r  yielded two or three 

Rrramecia per l o w  power field. the-fotulth of those counted were 

undergoing f ieeion. 

7/1u& - The culture w a s  too thick t o  count. Many individuale were under 

going fleeion. Conjugation was noted- 

7/15/49 - Paramecia thick at the top of the culture. Fiseion and conjugation 

etagee were hard t o  ffnd. Other apeoiee a m  present in increaelng 

numbers 

7/a/49 - - PO caudatum dominant in -face ecum anlye ?&my large Qxytriahidae 



and a Qaaller mpeoiea of Raremecium wrs present blow the mu- 

8/2/49 - BO - PI candatum present* 

Eight fe~6Ele Bematodes rere taken f r a m  the cultare* They warn a l l  identified 

as belonging t o  the germ Abncmohue- In 1915 Cebb reported that the only North 

American species raa Ye - 8Mle. He gave no meaunt of distribtrtion records. The 

specimens were probably a l l  innraturn, as no uterus or ovaw a d d  be f 8 d S  and 

Only the faintest traw of a dm, rith no elevaticm presexxt, uaa observed* The 

averages of the meaeunemente of the eight specbeno were: 

Lsngth - 1.183 mm* Width at vulva - 0-05 arm* 

The spechens rere extremely d l  aad delicate, and none of the  ettempte t o  pre- 

Pam perman8at mounts were 8uecesePul. Draringa shoring the diagnostic features 

were made f ram the living specimens (plate I). 

Tardigrada in X C j .  

On 5 July1949, two individuale of t h e  Phyltan Tardigrada were found. These 

were o f t h e  genus Eehiniecus, and both were apparently of the species. 

Habitat # 6- 

Nichols Bog; 'f36ER3~-S2 

Oolleotion made 1 Julr 1949, 8:00 AM. Sky overcast; a i r  fsmperature 21.5' 0; 
/ 

water temperature 22O C. The bog is  in  an open meadow- Them are  ehnab-like 

plants around the south edge of the open rater. Collectiag m e  do- on the north- 

ern edge where only grass growe t o  the edge of the rater. The rater covere a deep 

blauk mwk. -tic vegetation i r ,  abundant. 



(Isderoon: Woroseopic Fa-) 7 

( k l l e d i i ~ ~ ~  w d o  rith a dip rut. R ~ t o t o a ,  00tmodm~ OOppod08 and 
\ 

Raifbro rere abundant. Areella and Mffltagis were more abundant in t h i m  

eollectien fban in thorn f'rom any of the ather hebitatm~etwdied~ They pernitstad 

until  t b  oulfures were discarded but all other f o m  had d i e a p p u d -  The otrl- 

ture rao discarded on 5 Anguot 1949- 

Habitat # 7. . 

smith Bog; 9!36l+Fi3T-~S. 

Oollection made 13 July l9*, 8:30 All. S]q alsar~ air temperature 2 2 O  C-I 

rater temperattam 23.5O C. !l%a bog is in an open meadow0 The grR68 is thick 

and a t  l e a d  18 inahee high. Water l o  shallor, sta,gnant8 and highly colored. 

The bottom i 8  deep black muck* The fauna rae similar te that  of Hicholg 8 Bog- 

In one culture, designated SB8 one gaetrotriah, Polymsnvue -8 feund* 

~ a b i & t  # 8. 

Dongla8 Lake, Camp beach weet of boat-houee to edge of rocky beaoh t o  the 

northweat; l!37M-@U-S330 Gulturea designated DLB. 

On 15 July 1949 a study of organiem4 found in the eand and in ters t i t ia l  

water was begun. R o  8amplee of 10 cc. each were taken on each of the following 

daye: 13 July, 15 July, 19 Julyr 22 July, 29 July, and 2 August. The eamplea 

mere taken about two feet apart,, 10 t o  15 om. beachward from the water line. 

Small  pita wrying f'rasa 3 - 5 cm. in depth were dug in the sand, and ra t e r  allowed 

t o  seep into them. The water was dram f'rom the p i t s  with a medicine dropper. No 

qttantitative analysis wae made of the fauna pruaent- The entire Barnpibe was exam- 

ined to  determine the genera of Nematoda and Gaetrotricha preaent. Ciliatee and 

Rotifere were present in a l l  samplee. A feu Arcella were seen. One individ- 

ual of the genus Chaetonatus wao found and lo& before fhrther identification waa 

made. Five f emalee of the gemre Tripla (~ematoda) rere found and mounted on elidea. 



aa8 faaaale, probably of the genu A l ~ b m e  ( ~ a ~ a t o d a )  -8 f a u n d m  The prraarienk 

ae\mt of t h i e  s p a h e n  r a m  not maeaerrrftrl. 

The fir& Gaetrolirioh of ~US etudy was ikmd upon prelimrnary examination 

of %he asaterial colleated f'rom N i g g e r  Creek on 1 July 1949. It nte tentatively 

identifled f ~ a  the keys in Ward and lfhipple, Reah Water Biology, os of the 

gem8 QlaatOaetuam A eeaand lib the first r a m  f d ,  a d  the two ebeened Per 

oeveral hour80 'FhereaPtsr a myutsaatie aaamh for gastratriaba r a m  mado of all  

oulture diehea- The fbllaring is a record of the findings- 

Genae S p i e s  o Culture Date Drawingr 
found Dish 

Chaetbnotua 2 X O j  7/V@ - 
~haetonottu w 2 a03 7/13/49 - 
Chaetonotue 90 3 DLB 7/13/49 - 

Lepidodewa 8-tm 1 Nc-5 7/27/49 Pl- 111, Fig. 1. 

Many attempte were made t o  isolate a single -1 on a depmaeion elide, 

of which only a fe8 were aucceesf'ul The first war, Chaetonotus fbnnoeue. iPhe 

following notes wem taken after the animal wae first isolated* 

The epecinrsn mims w i t h  a graceful amooth gliding motion by the beating of 

c i l i a  on ite ventral & ~ e m  be it pmgreeaes fonard the head moves from side 

to side, i t 8  a i l i a q  pmoeeseo held a t  right angle8 t o  the long axis of the head. 

When travelling in a straight l ine the body is held straight- When turning or 



f mvelling a l a l y ,  the M y  rmdulatea frm eide t o  side- Wna+A bits of debri. 

eateh on the ap5nea and are chakun o f f  by sli@ tritehem- 0ensoxy strue- 

f u r a m  a m  probably preeslrt in t h e  epinos- It inreatigatem all elmpm of debrim 

larger t b  i t se l f  a frequently IULICO~ it. ray through ad entire -8, pm- 

ably in aeamh of food- The dorsal ep-o reaain f i i r l y  rigZd when t h e  a n i m ~ l  

i a  mering- Their only prvpoae seema t o  be proteafien- It may travel with d o r  

-1, ventral, o r  lateml side  pard, klt the mre rapid motion i e  uith the d o r  

-1 side up- 1% t sPda t o  travel 5n a c i rc le  rhea a lateral eide i e  up, and the 

motions appear to be erplolatory when the  ventral eide i m  up. In contrast w i t h  

a few a i l i a t e s  uhieh it superflaially moemblee, it seam t e  poaeee a 8seeae8 . 
of orientation- The caudal processes are erteneione of the  body proper and 

reem t o  play no part, in  forward swimming. They ac t  aa a brake and rudder when 

the  animal dopa tnd turne in t h e  epposite direotion. They adbsre t o  debria o r  

the eubstratum when it bends about in  cxn exploratory manner. 

On 27 July one gmvid Lepidodezma aqusznatum raa found i n  N'C-3, placed 

a depreeeion alide, and the mount was sealed. Also present w e r e  t hwe  rotifera 

of two epecies and nunemus very small ci l iatea.  A% 1 :20 F% on the  fbllouing 

day, an egg in a 2-cell stage of aleavage wae found- Thia preparation wae kept 

under close observation unt i l  the specimene died- ~ l l o r i n g  are the notea made 

on these obaerva.tians. 

7/28/49 - 2:00 PM - Second cleavage complete t o  4-cell atage- 

2:45 PM - h o  more cleavages were complete-16 c e l l  stage- 

3:lO PM - Development beyand 32 ce l l  stage (Plate 111, fig- 51). 

7/29/49 - 8:30 MI - Embryo act ive  within the  e b l l  (Plate nf, flg. 6) .  - 4:00 PM - D r a w i n g  made of s ta te  of development (Plate 111, fig- 7)- 



7/3d49 - 8r00 A M -  l& ease empty. ~ o m g  iomrd and tmted te be d l o r  thrn 

-0 M b r  egg present in advaned stage of d a r e l o ~ e n t .  

7h1/49 - 8:10 AM - hather smpty egg eem A new egg in t ~ ~ e  l-cell stage . - 

8:20 atrclear mslllbreae ham disappe~red. 

8 :% Constriction of cytoplaem taldng plaee. 

8 :35 Division O O R R P ~ ~ ,  2 rn1.i pior~~ed. (Plate IIIr fig* 2). 

8:m lbolear mambraneu diafategrating 

8r52 Ib fraee of nuelear lasrmb-80 

(These observatiane in tempted  while baby mas watched eating-- 

feede on abundant bacterial growth) 

9:OO Cytoplasmic divisian,talting place. 

9:05 m p l e t e  t o  4-cell stage. (Plate 111, fip;. 3). 

9:15 Faur nuclei preeezrt. 

9:28 Nuclear membranee disappearing. 

9 :35 Cgtop ladc  divieian taking place- 

10:45 l&cel l  &ageo (Plate 111, flg. 4). 

11 :30 The t o t a l  population of the s l ide  w a s  checked and found t o  be 

ae follows: 

2 Developing eggs of - L. squamatum 

17 Rotifire oi me speiisa 

2 Rotifere of another epecies 

Many very emall  o i l i a tee  

rot i fer  eggs. 

9:00 PM - A l l  dead. 



Es!!!sz 
1* The raioroswpb f%mm of eight type8 of  a p t l a  babi ta t r  in the  Dowglar Lab 

region of northern Michigan ham beem studied t o  an extent equitralsnt to a pro- 

1- marmy of ouch bbi ta tm in a ner area. 

2. Manbere of the pbylun cBatrotricba found in tb sorrcry rere observed and ze- 

proted upon in detail. 

3* The embqmnie developmmt of a gaotmtrbh, Lefidoderma taqtmmatum r a a  observed 
\ 

and sapsred with t hem p m e s n e r  am demoribad p B r u n m .  The need f o r  o b e e r r  

ation of mch proceeeee under *t& wnditione i r  euggeeted. 
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Plate - 
Fig- 1 - Entire morn (female) . - - ~ n t o ~ ~ r  d, p.pube .D lip.. 

Plate IIo Gmkrotriaha- -- 
w&of& *.-- 

Pig- 20- 

Plate 111- Lepidoderma mqtxmattaa (metmtriobs). 

mgo 1 - Outline of adult- 
Fig. 2 - 2-cell &age in embrgonie dwelopment. 

-4 

Fig. 3 - 4 w e l l  stage. 

M g -  5 - Late cleavage stage. 

F l g m  6 - Aotive larva within egg-ease. 

Fig. 7 - Older larva within egg-case. 

Fig- 8 - Egg-case af'ter hatuhing of larw- 

In cul ture 








